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SECTION 1. PURPOSE

The US Army CECOM Center for Night Vision and Electro-Optics (C2NVEO) is responsible for
developing cryogenic coolers for all infrared imaging systems for the Army. C2NVEO also maintains
configuration management control of the forward-looking infrared (FLIR) Common Module coolers
used in thermal imagers in fielded Army weapon systems such as: M60A3 and M1 Tanks, Bradley
Fighting Vehicle System, tube-launched, optically tracked, wire-guided (TOW) Missile System, and
Armmy Attack Helicopters. Currently, there are over 30,000 coolers in fielded systems and several
thousand more are added each year. C2NVEO conducts development programs and monitors contractor
internal research and development efforts to improve cooler performance such as reliability, audio noise,
power consumption, and output vibration. The | Wart Integral (HD-1033C/UA) specification originally
had a reliability requirement of a specified mean time between failure (MTBF) of 1,160 hours. In order
to satisfy this requirement, the coolers were run in accordance with MIL-STD-781B, Test Plan IVA.
Under this test plan, it was possible to meet the requirement of the specification by testing three coolers
for only 344 hours each. Because of the confusion associated with the original specifications and
testing, the CECOM Center for Night Vision and Electro-Optics (C2NVEOQ) revised the specification in
order to better state and test the reliability requirement. The reliability requirement for the 1 Watt
Integral (HD-1033C/UA) is now a lower mean time to failure (MTTF) of 1,000 hours and now to satisfy
the requirement, three coolers must be run a total of 3,000 hours.

The purpose of the test was to randomly select three CTI-Cryogenics | Watt Integral Coolers and check
for conformance to the new specification reliability requirement.

SECTION II. DESCRIPTION

The reliability demonstration test was conducted on three CTI 1 Watt Integral Coolers
(HD-1033C/UA) in accordance with the parameters below:

@ Temperature: -32°C (~5°C, +2°C) to +52°C (+5°C, -2°C)
@ Temperature Cycling (as depicted in Figure 1)
@ Cooler On/Off Cycling (as depicted in Figure 1)

The eguipment used by C2NVEO to conduct the reliability tests was comprised of three major elements:

@ An automatically controlled high/low temperature chamber.

@ A microprocessor which was programmed to automatically cycle the temperature in the
chamber in accordance with Figure 1 while operating the coolers at the required ambient
temperature.

@ An automated data logger which sensed, processed, and recorded the required data.
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Figure 1. Reliability Test




The three coolers were instrumented in accordance with paragraph 5.2 of the Reliability Test
Procedures, One Watt Integral Cooler, dated 8 May 1987 (Appendix A). The following test
performance data was measured and recorded by the data logger:

Elapsed time from start-up (min-sec)
Test chamber ambient temperature (°C)
Cooler housing temperature (°C)
Coldfinger tip temperature (°K)
Applied heatload (Watts)

Applied voltage (VAC)

Cooler input current (Amps)

Cooler input power (Watts).

SECTION III. SUMMARY

The reliability test was started in the end of June 1987. For the next several months, the testing was
hindered with test incidents due to weather-related power failures or interrupts. A detailed chronology
of the reliability test is provided in Section IV.

The goal of this testing was to demonstrate that the CTI-Cryogenics 1 Watt Integral Cooler (HD-1033C)
could meet the reliability requirements of the military specification. Due to a test equipment
malfunction, the coolers were exposed to severe heat for an extended period of time (see photographs in
Appendix B) during cycle 25. Atthe time of the incident, ¢ach cooler had approximately 850 hours of
"on" time. Unfortunately, the exposure damaged the indium seals of all three coolers necessitating a
repair action on the units. In an effort to try to maintain the integrity of the .ust, however, the only repair
action performed on the coolers was replacement of the indium seals. At the time of disassembly, it was
noted that two units (2 and 3) showed excessive particulate contamination from the piston scoring the
piston liner (see Appendix B). Prior to cycle 23, it was observed that these two units' performance levels

were beginning to degrade.
The third unit was in excellent condition and its performance level had not degraded prior to cycle 25.

After the repair, the coolers were run for four more cycles at which time units 1 and 3 were still meeting
the specification requirements, and unit 2 had failed. The test was stopped due to a requirement to
perform life testing on other coolers and the fact that the post-cycle 25 test information had limited alue
since the coolers had been damaged and then repaired. The results of the testing are summarized on

page 4.




COOLER "ON" HOURS TOTAL "ON" HOURS

UNIT PRIOR TO COMPLETION OF
NUMBER OVERHEAT TEST FINAL STATUS
1 8539 1,028.9 Still within specifications
2 850.9 9709 Failed
3 8539 1,008.9 Still within specifications

Based on their performance levels prior to the overheat failure and examination of the units after the
failure, it can be stated that these units had an excellent chance of satisfying the 1,000-hour reliability
requirement before the failure. However, since the failure was due to a test equipment malfunction, the
repair was allowable, and the units technically met the 1,000-hour requirement.

SECTION IV. TEST DATA AND RESULTS

Coolers were leak rate tested on 26 June 1987 before the start of the reliability testing.

COOLER
UNIT NO. SN LEAK RATE
i nn 8.0x 10710 STD CC/SEC (Air Leak Rate Equivalent)
2 nmn” 50x10-10  STD CC/SEC (Air Leak Raie Equivalent)
3 n7s 7521010 STD CC/SEC (Air Leak Rate Equivalent)

The re'iability test cycling was started on 28 June 1987. The chamber temperature cycling was
controlad i< « .nform to Figure 1 (page 2) as was the cooler ow/off cycling. Table 1 provides a summary
of each . .1 - tughligh:s the cooler "on" time and incidents, if any. Table 2 provides the leak rate
data for each of the coolers.

During cycle 25, the chamber temperature far exceeded the high temperature limit of 57°C for an
extended period of time. Extensive damage was done to the test equipment and the cooler’s indium seals
(see photographs in Appendix B). Since this was a test equipment failure that caused the failure of the
coolers, it was decided to replace the six static seals in each of the coolers. No other repair action was
performed on the coolers. The test chambet was refurbished and the test restarted.




Table 1. Summary of Testing

START COOLER "ON"
CYCLE DATE (1987) TIME (hours) CYCLE HOURS REMARKS
: 1 28 June 40 48
2 30 June 40 48
. 3A 2July 2 6 .
3 7 July 26.67 28.67 hed
4 10 July 235 315 .
5 13 July 40 48
6 15 July 40 48
7 22 July 40 48
8 24 July 40 48
9 26 July 32 40 *
10 29 July 40 48
11 31 July 40 48
12 2 August 40 48
13 4 August 22.75 26.75 *
14 5 August 40 48
15 7 August 40 48 .
16 11 August 18 22 e
17 12 August 20 24 bk
18 14 August 40 48
19 16 August 40 48
20 18 August =) 48
21 22 August 40 48 e
22 27 August 36 44 seve
2 1 Sepamber 24 32 sees
24 4 September 2l 48
25 6 Sepember k} 1 Lt
26 30 Seplomber 40 48
21 2 December 40 48
28 7T December 40 48
2 14 December 35 43
* . Powerfailure, test equipenent shut down
** . Test equipment failed
ses . Test program failed
sese | Cycle terminated to check vacuum leak
Table 2. Cooler Leak Rate Tests
LEAK RATE (Scc He/Sec Air Leak Rate Equivalent)
TEST DATE COOLER 1 COOLER 2 COOLER 3
(1987) (NI (SNT17Y) (SN11Q
26 June 80x10-10 50x10-10 7.5x 10-10
28 July 26x10-10 6.0x 10-10 40x 10-10
10 August 1.5x10°9 6.5x10-10 6.3x 10-10
25 Sepiember 1.5x10°° 142109 14x10°9
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1.9

2.0

3.9
341

4.0

SCOPE

This document establishes the procedure to be followed for the
reliability testing of the one watt integral cyrogenic coolers.

APPLICABLE DOCUMENTS
The following documents form a part of this test procedure to the
extent specified herein. 1In the event of any conflict between this
documenit and the documents specified herein, this document shall take
precedence.

L-STD~781C Reliability Tests, Exponential Distribution
MIL-C-45662, Calibration Standards
MIL-C-U49175B, Specification for Cooler, Cryogenic, dated 6 Mar 86
QUALITY ASSURANCE PROVISIONS

Test Surveillance, (NVEQO Product Assurance wiil provide teaat

surveillance/auditing to certify accuracy of data collected including
verification of test equipment. Insatrumentation, tooling and test
fixturing shall be verified to be capable of meeting MIL-C-45602,
Calibration Standards.

TEST EQUIPMENT

<.1 Environmental Chamber

d.2 High Vacuum Station

4.3 Tonization Cauge, Veeco #RG-T5K {or equivaient)

4,4 Vacuun Gauge, Varian #84! (or equivalent!

.5 HP 9000 aini computer

4,6 Heat Station Assembdly

4,7 Heater/Niode Power Supply

4,8 ELGAR AC Power Supply

4.9 Lakeshore Temperature Sensing Equipnent

4,30 Miscellaneous Eguipaent

PERFORMANCE TEST

A3




501

5.2
5.2.1

50202

5.2.3
5.2.4

- 5.2.5

5.2.6

5.3

- 5.4

Test Purpose. The performance test shall be cerformed to verify cooler
performance at +23°C + 5°C prior to conducting the reliability test.
Running time accumulated during the performance test will not be
applied to the total elapsed time when calculating the demonstrated
MTTF hours.

Test Instrumentation.

Those parts of the test fixtures and test equipment that are in contact
with the coolers shall be visually inspected prior to and during use to
insure that they are free of oil, grease, soil, or other contamination.
All test instrumentation used shall be calibrated within the
requirements of MIL-C-45562.

The mass applied shall be as defined in the MIL-C-49175B Cooler
Specification. The mass which shall include a diode (temperatuire
sensor) and, an integral heater shall have a total thermal mass
equivalent to 1440 joules over the temperature range of 300K to 80K.
The mass shall be attached via a clamp screw to the tip of the
coldfinger.

The electrical voltage for operating the cooler shall be 117 + 2 VAC.

The instrumentation mounted at the tip of the coldfinger assembly shall
be immersed in an ice bath and then in a liquid nitrogen bath in order to
define the calibration curve.

Prior to start of the performance test the Dewar assembly shall be
evacuated to a vacuum level of 1.0X10~4 Torr ar better.

Heat sinking of the coolers shall be sufficient to limit the housing
temperature to 156C above ambient.

Stabilization. The coolers shall be considered stable when the

coldfinger temperature is within + 39C of the test chamber ambient
temperature for a period of 15 minutes with the coolers in the non-
operating mode.

lest Requirement. The test shall consist of instrumenting the cooler in

QOOO0OO0OO0CO0O0

-aceordance with Paragraph 5.2 of this test plan to measure the

cooldown time and refrigeration capcity of the coolers. The following
per{ormance data shall be measurad and recorded.

Elapsed time from start up, Min<Sec.
Test chamber temperature, ©C.
Cooler housing temperature, ©C.
Celdfinger temperature, Kelvin
Applied heat load, watts.

Applied voltage, VAC.

Input current, Amps

Input Power, Watts

A4




5.6

5.7
5.7.1

5.7.2

5.7.3

Test Mounting. The three (3) coolers shall be mounted in a suitably
designed holding fixture. The cold ends shall be ins:rumented for
operation in accordance with Paragraph 5.2 of this test plan, and
installed in a Dewar capable of achieving a vacuum level of 1.0X10=4
Torr or better.

Performance Test Procedure. The performance test shall be conducted
at +23¢ :.SOC.

Insure coolers are instrumented in accordance with Paragraph 5.2 of
this test plan.

Step 1: Establish tes:c seuup.

Step 2: After the coolei's have stabilized, energize the coolers. Record
all applicable data.

Step 3: Energize coolers and allow %o cooldown with no applied heat
load. Record data when the coldfinger temperature reaches 80K. This
shall conclude the cooldown test.

Step 4: Allow tue cooler to operate for 20 minutes with no applied heat
load. After 20 minutes has elapsed, record all applicable data.

Step 5: After 20 minutes of operation, apply a 1.0 watt heat lecad.
Allow the cooler to operate for an additional 27 minutes.

Step 6: Record data at the time the heat loac is applied, at 10 minute
intervals, and at the end of the required time period. This shall
conclude the refrigeration capacity test.

Step 7. Deenergize coolers,

Performance Test Criteria.

Cooldown Time. The cooldown time to reach a csld tip temperature of
BOK with a 1040 joule thermal mass load shall Se 15 minutes maximum.

Cooling Capacity. The ccolers shall provide 1.0 watt minimum net
refrigeration at 80K.

Input Power. The power consumed by each cooler shall be equal to or
Tess than 50 watts when the cold tip temperature is at 80K or below
with heat load applied.

Leaik Rate, The leak rate shall not exceed 2.5X10‘5 std. cc helium/sec
when measured at +23°C + 5°C,




6.0

6.1

6.2
6.2.1

6.2.2

6.2.3

6.2.“
6.4

RELIABILITY DEMONSTRATION TEST

The reliability demonstration test will be conducted in accordance with
the parameters listed below:

0 Temperature: -320C (-50C, +29C) to +52°C (+5%, -20C)

0 Temperature Cvcling: as depicted in Figure 1.

0 Unit on/off Cycling: as depicted in Figure 1.

Reliability Test Concept: CNVEO will conduct the reliability tests

using environmental test equipment. The equipment will be comprised
of theee (3) major elements.

0 An automatically controlled high/low temperature chamber,

0 A microprocessor which will be programmed to automatically cycle
the temperature chamber through the required temperature profile
while operating the coolers at the required ambient temperatures.

0 An automated data logger which will sense, process, and record the
data required.

Acceptance Criteria During Reliability Testing.

Cooldown Time. The cooldown time to reach a coldtip temperature of
GOK with a 1940 joule thermal mass load shall be 15 minutes maximum.

Cooling Capacity. Ability to cool at least 90% of the heatload in
accordance with figure 2, curve ¢ at any temperature to 90K or less.

Input Power. The power consumed by each cocler shall be equal to or
Tess than 55 watts when checked at ambient when the cold tip
temperature is at 90K or less with heatload applied.

Leak Rate. The leak rate shall not exceed 2.5)(10‘6 atd., cc helium sec.

Reliability Demonstration Test. The reliability test shall consist of
Tnstrumenting the coolers in accordance with Paragraph 5.2 of this test
plan. The following performance data shall be measured and recorded
using a data logger preprogrammed to sense, process, and record the
required data.

Elapsed time from start-up, Min-Sec.
Test chamber ambient temperature, ©C.
Compressor housing temperature, °C.
Coldfinger tip temperature, Kelvin.
Applied heatload, Watts.

Applied voltage, VAC.

Input current, Amps

Input Power, Watts

leJoNoNoNoNoRe No
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6.5 Reliability Test Procedure. Insure coolers are instrumented in
accordance with paragraph 5.2 of this test procedure.

Step 1: Establish test set-up and let set for 1 hour at +23°C + 5°C,

Step 2: Adjust test chamber ambient to -320C (-50C, +29C) 1 hour into
vhe cycle.

Step 3: Four hours after performing Step 1, energize coolers and record
cooldown time. Allow the cooler to operate for 20 minutes with no
applied heatload. After 20 minutes has elapsed, apply heatload.

Step 4: Five hours after performing Step 1, adjust test chamber
ambient to +23° + 5°C.

Step 5: Twenty-four hours after performing Step 1, turn the heatload
and cooters’ off.

Step 6: Twenty-f.ve hours after performing Step 1, adjust test chamber
ambjent tc +520C (+59C, -2°C).

Step 7: Twenty ej<ht hours after performing Step 1, energize coolers
and record coo.down time. Allow 'he cooler to operate for 20 minutes-
with no applied heatload. After 20 minutes has elapsed, apply heatload.

Step 8§: Twenty nine hours after performirg Step 1, adjust test chamber
ambient to +239C + 5°C.

Step 9: Forty eight hours after perforuing Step 1, turn the heatload
and coolers off.

Repeat steps 2 through 9 over six, forty-eigt.. (48) hour cycles. At the
end of each set of six cycles, the coolers will be checked for leakage
and a performance test at +23°C will be performed, failure criteria is
in accordance with para 6.2. Energizing of the coolers and application
of heatload will be computer cuntrolled, as will be the chamber
temperature. Data will be logged at least every fifteen minutus. The
test set-up and data will be checked at leus. every four hours during
normally scheduled work days to verify performance.

6.6 Reliability Test Length. Only equipment "on" ‘ime may contribute to
the total unit hours. No single equipmeat's "on" time shall be less than
500 hours. To demonstrate a 1000 hour MTTF using three (3) coolers, a
total of 3000 hou~s must be accumulated. For deteruining MTTF
compliance no units "on" time shall be greater than 1250 hours. To
establish end of life characteristics, testing shall continue until all units
have failed or until each cooler has run 2500 hours.

A-7




7.0

T.1

7.2

FAILURE CRITERIA

All failures related to the reliability testing shall be recorded. Each
failure shall be categorized as either relevant or non-relevant, as
defined below:

Relevant Failure Criteria: The inability of the unit to meet the

conditions described in Paragraph 6.2 shall constitute a relevant failure.

Non-Relevant Failure Criteria. A failure of the test specimen caused

by a condition external to the cooler under test which is not a test
requirement and is not encountered in actual service will be classified as
non-relevant. These external conditions will include human error, test
equipment failures, test instrumentation failures, and power failures.

A-8
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MIL-C-49175B(CR)

12 - ACCEPTANCE RANGE

10 CURVE A

CURVE C

NET REFRIGERATION AT 80K MAXIMUM (WATTS)
o
(V)

| 2
52 60 71 80

AMBIENT TEMPERATURE (°C)

Figure 2. Cooling Capacity
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Photo 1

Photo 2

Photo 3

Photo 4

Photo 5

Photo 6

APPENDIX B
OVERHEAT FAILURE PHOTOGRAPHS
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APPENDIX C
FAILURE REPORTS
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ITEM INCIDENT/FAILURE REPORT

REPORT NUMBZER: 1
DATE: 2 December 1567

COOLER S/N: 7171/7173/7175

COOLER OPERATING TIME: 20 hours
DATE OF PAILUBE: _ 29 Jupe 1937
CYCLE NUMBXR: 1

INCIDENT/FAILURRK:

Lomputer bung up - chawber temperature pever reached +52°C
{28 hours to 31.3C hours),

-

FAILURE CLASSIFICATION: RELEVANT : NON RELEVANT: X

REPAIR ACTION/ACTION TAKEN:

TEST ENGINERR:
PROJECT LRADER:
QUALITY ASSURAN

C-2




[TEX INCIDENT/FAILURE REPORT

REPORT NUMBER: 2
. DATE: 2 Decembec 1987

COOLER S/W: 7171
COOLER OPERATING TIME: _ 02 hours
DATE OF FAILUIR: ] July 1987
CYCLZ WUMBRR: 2

INCIDENT/PAILURK :

Coolar number 1 exceeded the jgput power reguirement of

35 satrs ar hounr 30

PAILURE CLASSIFICATION: RELEVANT: NOW RRLEVANT: X

REPAIR ACTION/ACTION TAKEN:

—Bo_acrion taken. Since the cooler only exceeded the input
-requirement at one paint (hour 30) in the cycle it wag
-decided o allow the coanler to continue to run.

TEST ENCINKER:
PROJECT LEADER:
QUALITY ASSURANCE
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ITEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 3
DATE: 2 December 1987

COOLRR S/®: 7171/7173/7175
COOLER OPERATING TIME: 82 hours
DATR OF PAILUBR: 2 July 1987
CYCLE NUMERR: 3A

INCIDERT/FAILURR:

Power failure - thunder/lightning storm knocked out power
in the area disrupting the life test. Occurred 6 hours into

FAILURE CLASSIFICATION: RELEVANT: NOE RELEVANT: X

REPAIR ACTION/ACTION TAKEN:

Mo action takem. Cvcle was sborted and test restarted
on 7 July 1987. Non-relevant - act of nature.

TEST ENGINEER:
PROJECT LRADER:
QUALITY ASSURANCH




ITEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 4
DATE: _ 2 Decepber 1987

COOLER S/M: _ 7171/7173/7175
COOLER OPERRATING TIME: 102 hours
DATE OF PAILURE: 8 Julv 1987
CYCLE NUMBER: 3

INCIDENT/FAILURK:

Power fajlure due to storm in the area. The computer stopped
cycle. o]
ditiongl 1 t +60°C.

PAILURE CLASSIFICATION: RELEVANT:

REPAIR ACTION/ACTION TAKEN:

The computer program is being modified to eliminate the over
temperature condition, There was a power interrupt that caused
the computer to stop recording data, but the set-up continued

to allow the caolers to run. No action was taken to caorrect

this conditiaon becauge of cosat and time.

TEST ENGINEER:
PROJRCT LEADER:

. QUALITY ASSUBANCE( (o, Qliraace




ITEM INCIDENT/FAILURE REPORT

REPORT NUMBXR: 5
DATE: __2 December 1987

COOLER S/W: 7171/7173/7175

COOLER OPERATING TIMK: 125 hours
DATE OF FAILURE: _ 11 Julv 1987
CYCLE NUMBER: 4

INCIDENT/FAILURK :
Power failure due to storm in the area. The coolers and
cycle stopped at 31 hours into the cycle.

FAILURE CLASSIFPICATION: RELEVANT: NOM REKLEVANT: X

REPAIR ACTION/ACTION TAKEN:

No action taken. Cycle was aborted and test restarted on
13 July 1987.

TEST ENGINKER: /9/
PROJECT LRADER: _ -/
QUALITY ASS




ITEM INCIDENT/FAILURE REPORT

REPORT HUMBER: )
DATE: _2 December 1987

COOLER S/W: _7171/7173/1115

COOLER OPERATING TIME: _ 125 hours
DATE OF PAILURE: _113 Inly 1987

CICLE NUMBER: 5

INCIDENT/FAILURK:

Coolers did not start until the 5th hour of the cycle.
The coolers did not start because of am incorrect voltage

from the 400hz power supply.
PAILURR CLASSIPICATION: RELRVANT: O RELEVANT: X

RRPAIR ACTION/ACTION TAKEN:

Jhe controls have beep taped to hopefully eliminate any
accidental contact which could caugse a incorrect voltage
getting., Additionally at the start of each cycle (during the
Morkueek) the voltage is checked.
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LTEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 7
DATE: 2 December 1987 .

‘9 COOLER S/N: 7171
s COOLER OPEBATING TIMK:
' DATE OF FAILURR: 15 July - 28 July 1987
CYCLE NUMBER: 6 -9

INCIDRAT/FAILURK:

The Lake Shore diode that was measuring the cooler housing
temperature malfunctioned.

FAILURE CLASSIFICATION: RELEVANT: NOW RELEVANT: X

REPAIR ACTION/ACTION TAKEN:

AL the completion of cycle 9 the diode was replaced. .

TEST RNCINERR:
PROJRCT LEADER:

QUALITY A _LM .
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ITEM INCIDENT/FAILURE REPORT

RRPORT NUMBER: 8
DATE: 2 December 1987

COOLER S/N: 7171
COOLER OPERATING TIME:
DATE OF PAILURE: 16 July 1987
CYCLE NUMBER: 6

INCIDERT/FAILURE:
Cooler number 1 S/N 7171 out of limit during the high
temperature part of the cycle, The feedthru in the test
desiar develaped a leak, thus effecting the vacuume ===
FAILURE CLASSIFICATION: RELEVANT: HOW BRELEVANT: X

REPAIR ACTION/ACTION TAKEN:

Tesat equipment probhlem, The feedthru was replaced and. .
cooler performance returned to withio the specification limit.




ITEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 9
DATE: 2 December 1987 .

COOLER S/¥: _7171/7173/7115
COOLER OPERATING TIMEK:

DATR OF FAILURE: 27 Julv 1987
CYCLE NUMBER: 9

INCIDENT/FAILURK:

FAILURE CLASSIFICATION: RELEVANT: NON KELEZVANT: 4

REPAIR ACTION/ACTION TAKEN:

o actioo. .taken. Cycle was ahorted and teat reatarvted on. .
<29 .July 1937

TEST DIGINEER:
PROJECT LEADRR:

mmuwmqu' .
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ITEM INCIDENT/FAILURE REPORT

REPORT NUMNER: 10
DATE: 2 December 1987

COOLER S/N: 7171
COOLER OPERATING TIME:
DATE OF FAILURE: _ 27 july 1987
CYCLE NUMBER: 9.

INCIDENT/FAILURK :

Looler number 1 S/N 7171 out of limit during hours 38 thrn
40 of rhe cycle, Test dewar develaped a leak

PAILURE CLASSIFICATION: RELEVANT: NOW RELEVANT: X

REPAIR ACTION/ACTION TAKEN:

All bolts of the test dewar were retightened and cogier
pexformance returned to within the gspecification limita,

TEST ENGINKXR: 3 L
PROJRCT LEADRR:
QUALITY ASSURARCE WA
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ITEM INCIDENT/FAILURE REPORT

REPORT NIMBER: 11
DATR: 2 December 1987 .

COOLER S/W: 7171/7173/7175
COOLER OPERATING TIMK:
DATE OF FAILURE: 5 August 1987
CYCLE NUMBER: 13

INCIDENT/FAILURR :
Power failure due to a storm in the area. The coolers and
cycle stopped at 26 hours into the cycle,

FAILURE CLASSIFPICATION: RELEVANT: HOB RELEVART: X

BREPAIR ACTION/ACTION TAKEN:

No action taken. Cvcie was aborted and test restarted on
5 August 1987,

TEST ENCINERR: s, N sz
PROJECT LEADER:  oseli.. NOL Ffan
, QUALITY ASSURAN O oo gl '
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ITEM INCIDENT/FAILURE REPORT

RIPORT NUMBER: 12
. DATR: 2 December 1387

COOLER $/M: 7171/7173/7175
COOLXR OPRRATING TIME:

DATE OF PAILURE: 11 August 1987
CYCLE NUMBER: 16

INCIDENT/FPAILURE 1
Power failure due to a storm in the area. The coolers
and cycle stopped at 22 hours into the cycle.

FLILURE CLASSIPICATION: RELEVANT: BON RELEVANT:

SKPAIR ACTION/ACTION TAKRN:

No action taken. Test restarted on L2 August 1987,
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[TEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 13
DATR: 2 December 1987

COOLRR S/Ws: 7171/7173/7175
COOLXR OPERATING TIMK:
DATR OF FAILURE: 12 August 1987
CYCLE WUMBER: 17

INCIDENT/PAILURR:

cycle,

PAILURE CLASSIPICATION: IXLEVANT: ROB RELEVANT: X
REPAIR ACTION/ACTION TAKEN:

TEST KNCINKRR:
PROJECT LEADER:




ITEM INCIDENT/FAILURE REPORT

REPORT NUMERD: 14
. DATE: 2 Decembar 1987

COOLER S/M: 7175
COCLER OPRRATING TIME:

DATE OF FAILUEE: 17 August 1987
CYCLE NIMBXR: 19
INCIDKET/FAILURE:

—Coldtip temperature above 90K (the failure point) for
“haurs 29 and 30.

FAILURE CLASSIFICATION: EELEVANT: NOW RELEVANT:
REPAIR ACTION/ACTION TAKEN:

During the high temperature portions of the reliability cycle the
acat load should only be .63 Watt. However, for simplicity
purposes it was decided to keep the heat load at a coastant

.90 Watt throughout the cycle. The cooler was baselined at

high temperature with a .63 Watt and met the specification
requirements.

TEST ENGINZER:
PROVRCT LEADER:
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ITEM INCIDENT/FAILURE REPORT

KEPORT NUMBER: 15
DATE: 2 December 1987

COOLXR S/M: 7173/7175
COOLRR OPERATIRG TINK:
DATE OF PAILURE: 19 August 1987
CYCLE NUMBZR: 20

INCIDENT/PAILURE :

Coldtip temperature above 90K during the high temperature

—portion of the cycle.

FAILURKE CLASSIFICATION: RELEVANT: NOW RELEVANT:

REPAIR ACTION/ACTION TAKEN:

_See Failure Report 14.

TEST ENGINEER:
PROJRCT LEADER:
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ITEM INCIDENT/FAILURE REPORT

REPORT NIMBER: 16
DATE: 2 December 1987

COOLER S8/H: 7173/7175
COOLZR OPEEATING TIME:
DATE OF PAILURE: _ 23 August 1987
CYCLE NUMBER: 21

INCIDKAT/PAILURR:

Coldtip temperature above 90K during high temperature
_portion of cycle.

FAILURR CLASSIFICATION: BELEVANT: ] NOW RELEVANT:

REPAIR ACTION/ACTION TAKEN:

See Pailure Report l4. Attached is the haseline data with
Lthe coolers at high temperature and a .63 Watt heat load
applied.

TEST ENGINKER:
. QUALITY ASSURANCE:-
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- SpoNnos - TRLATEN D A A& IR R R
CeDUE UMELS II ITRETETY I8 4ayg 1987 14:47:99
JIILER SAICLINE JATA

IPTION: HD-1Q23C

2.222 399.90 33.85 935.292 389,22 2.22
©.220  339.99 33,92 338,90 393,22 9.22
2,390 333.2¢ I3.79 939,29 333.29 .20
3,920 IIz.83 48,45  J2@.5t ZIZt.SH 3,20
4,929 222.89 4r.2@ ovT.2T 332,380 2,20
5,990 323.7S 41,87 38,97 I3Z3.27  2.29
§.29¢ 328.353 12.71 1TE.82 2340 2.20
7,200 I13.93 43,77 188.35 II4,5%5 Q.22
8.200 125.32 44,30 11,43 335,39 2.29
3,209 373.%8 46,97 T, IIT. I3 Q.29
12,200 I13.SG8 7.83 i11,B4 Iig.G¢ Q.29
1900 329.54 43.82 89,47 327,35 2,22
12,929 323.74 5@.2¢ 3.8 IIT.EE 2.22
13,090 323.4S 51,14 8Q.,42 3¢ 2.92
14,200 330.Q0 .93 T3.32 13 2.2
"S.000 ZII2.18 2.58 59.44 87 2,99
15,202 39.29 2J.16  K/5.2% 33 e.99
2,202 3539.38 3,38 B4, 82 Q.20
17,200 330.45 53.57 2.74 33 2.29
12,290 339.%¢ 53.79 B1.36 T 2.29
13,200 330.°7 54.05 §@.2! 5! 2.30
23.92¢ 331.97 54,2 5%, 37 9.29
cra2ee 3327 54.2¢ G3.55 341,49 -
L B LI £3.8 g€.02 4.7 53
23,090 ITr.nd G2.94 53.30 41,37 .93
-4.029 :I'.83 s2.7¢ TR.lT 4l.iC .53
256,222 33%.83 §2.90 7@.33 34l.8% 83
26,200 332.Q1 53.@@ 71,35 Z4Z.9d .33
27,200 332.17 S3.04 T .52 4.3 82
I3 20 I32.38 83. 1 DR T R SO .83
23080 1299 52.90  TI.d3 I4 v .33
12,000 8.8 §2.86 71,23 I4'.27 W53
17,330 I23.76 N O N - L - VB2
3Ty fiz.gT In.30 TLL T DTELTE )
T80 II9.3S 82,0 TI.is TIs.Ed 53
I4.32¢ 332.0S §2.23  TRv ITE0O €2
18000 130.7% T TIL Y nn =
PR R R N s, T T Inne 87
It v 1.83 TI.I4 I3R.83 .83
T8.220 IIT.49 v, TILIIoorTEllz 033
39,990 II9.:: §r.s TIode II3.0% &2
32,200 3. v, T35 323040 BZ
¢.220 2.3¢ g.20 <. 30 2.0 230
3.200 Q.09 2.2 Q.00 dod NN
Q.20¢ Q.20 0.39 .00 o0 Q2N
9.200 2.00 2. 2.0 A B




S L I R - = B A= LA Al A

TOOLER: 2 BAcecINE UATA

MANFACTURER: CTI-7173

TGESCRIRTION: HD-1@33C

TEST TS3ISIPTION: RELIABILITY LIFE TEST  HIGH TEME, 53w L3A0
ELAEIED  IHAMIER COTLER
TIME TEMP POWER FINZER MQUSING =EAT
TEMP  TEMF 33D
[EAN) (W tFk 2 gt
0.200 333.9¢  38.96 959.00 339.90 2.20
1,200 333.20  32.50 999.0@ 599,20  2.90
2,000 333.20  38.35 939,00 999.20 .09
1,900 3I28.57  39.80 248,77 332.62 .00
4,200 328.83  40.73 128,22 333.57 Q.20
5.22¢ 318.75  42.99 208.86 II4.31  2.90
5,200 322.83  42.1@ 131,26 335.21  2.00
7.020 328.93 2.70 175,93 335.53 0.9
£.000 229.80 2.90 159.89 336.37  0.00
3,900 323.56  43.84 146,02 336.35  2.00
10.000 329.56 44,61 123,38 337,47 2.00
L1.000 329.84  44.53 121,63 337.83  0.22
12,200 323.74  46.22 111,25 338,13  2.30
3,200 329.85  46.50 102.15 378.30 2.20
14,000 330.00  47.28 94,03 333,25 2.00
15,000 332.15  43.53 87.16 333.69 2.00
'6.000 330.2 43.14 80,36 240.'4 .00
16,550 330.36  49.34 78.81 340.31 2.2
17.000 330.46  43.66 76.05 340.57 0.20
18,000 330.60  S0.11 72,13 340.35 .20
19,000 330.7 51.10 69.48 341,36 0.00
20.000 331.07  50.85 67.64 341.31 @.20
21,000 331,27  50.48 58.35 342,29 .83
22,000 331,33 49.98  71.88 342.54 63
27,900 I31.54  49,7@  74.55 34I.35
24.000 331.68 48,25 76.28 343.17

25.200 331.83 49,14  77.82 343,47
26,000 332.0! 49,05 78,80 343.73
27,000 332.17 49.27  79.42 343,97
28.000 332.38 49,06 80,04 344,01
29.000 320.19 48.64 80.89 34!.55
20,000 325.52 48.99 381,08 342,22
71.000 324.78 48.42  81.25 241,90 .
32,000 328.57 48,32 81,85 341,84
33.000 328.85 48,80 3!'.37 34,72
34,000 339.0% 48,80 82.08 341,83
35,900 330.7 48.65 82,12 342.07

36,900 331.23 48.73 32.43 341.28
37.%00 331 48.89 81,35 340,47
38,000 327.40 48.50 2,31 341,72
J9.000 323.83 48.49 82,689 Z4C.!2
49,000 33t.a2 48,96 81.69 34C.34
0.000 2.00 0.00 0.00 2.00
0.000 0.00 2.90 0.00 2.00

0.000 0.00 0.00 0.02 2.00
N AAA a an N AR R AR A A0
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ITEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 17
DATE: 14 January 1988

COOLER S/N: 7175
COOLER OFERATING TIMK:
DATR OF FPAILURB: _ 27 August 1987
CYCLE NUMBER: 22

INCIDENT/FAILURE:

~Leldtip tempergture gbove 90k during hours 29 thry 44
Lof cvole 22, Cooler is marginal and test dewar developed leaks.
Lycle 22 wag stopped to make dewar repair, :

-t

REPAIR ACTION/ACTION TAKEN:

ALl bolts of the test dewar were retightened. Caoley .
—performance returned to within. the specification limits,

TEST ENGINEKER: A —_—
PROJECT LRADRE: '/ 4!1”‘7///
~ QUALITY ASSURANCK J-IVW//

C-21

FAILURE CLASSIFICATION: RELEVART: NON RELEVANWT: X




ITEM INCIDENT/FAILURE REPORT

REPORT NUMRER: 18
DATR: _ 14 January 1988

COOLER S/W: 7173/7175
COOLER OPRRATING TIME:
DATE OF FAILURE: 1 September 1987
CYCLE NUMBER: 23

INCIDENT/PAILURR:

Coldtip temperature above 90K cooler performancs is
marginal. Test dewars contjnue to develop leaks. Cvcle
23 texminated to check leak. :

FAILURE CLASSIFICATION: RELIVANT: 0¥ RELEVANT: X

REPAIR ACTION/ACTION TAKEN:
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LTEM INCIDENT/FALLURE REPORT

REPORT NUMBER: 19
DATE: 14 January 1988

COOLER S/¥M: 7175

COOLER OPERATING TIME:

DATR OF FAILURE: S September 1987
CYCLE NUMBRR: 24

INCIDENT/FAILURE:

Coldtip tempergture gbove 90K during high temperature
-hartion of cycle,

PAILURR CLASSIFICATION: RELEVANT: HOE RELEVANT: X
REPAIR ACTION/ACTION TAKEN:

~See Failure Bepart 14,

TEST ENGINKER:
PROJRCT LRADER:
QUALITY ASSURANCE:
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ITEM INCIDENT/FAILURE REPORT

REPORT NUMBER: 20
DATE: 14 January 1988

COOLER S/M: 7171/7173/7175
COOLER OPERRATING TIMR:
DATR OF PAILURE: 6 September 1987
CYCLE WUMBER: 25

INCIDENT/FAILURE:
Test program failed. Teat chamber overheated.
FAILURE CLASSIPICATION: IKLEVANT: RON RELEVANT:

RRPAIR ACTION/ACTION TAKEN:

\ aecala re ced.

TEST KNCINEER: 1. 921\ { YN
PROJRCT LIADRR: - Pfndd XL K

e s A
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ITEM INCIDENT/FAILURE REPORT

REPOXT NUMBER: 21
. DATE: _14 Janugry 1988

COOLER S/W1 7171
COGLER OPRRATING TIMR:
DATE OF FAILUNR: J December 1987

: CYCIE NUMERR: 27
/ —
INCIDERT/FPAILUNR:
S 7171) coldfinger temperature exceeded
30K at houra 29 and 30.
PAILURE CLASSIFICATION: RELEVANT: NON AELEVANT: X

REPAIR ACTION/ACTION TAKEN:
See Failure Report. l4.

TEST ENGINEKER:
PROJECT LRADER: ;
* QUALITY ASSURANCE:
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ITEM INCIDENT/FAILURE REPORT

REPORT NUIBER: 22
DATE: 14 January 1988

COOLER S/M: _7173
COOLXR OPERRATING TIME:
DATE OF FAILURE: 14 December 1987
CYCLRE WUMBER: 29

INCIDENT/FAILURR:

Cooler pumber 2 pever cooled dowa.

PAILURE CLASSIFPICATION: EKLEVANT : X

REPAIR ACTION/ACTION TAKEN:

HOW RELEKVANT:

TEST ENGINESR: &ép_\fﬂ;ﬁ ‘T
PROJECT LEADER: - _
QUALITY ASSURANCE; -:" T vnarais?
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APPENDIX D
RELIABILITY TEST PRINTOUT DATA

All dara on the reliability test printout is self-explanatory except for the following:

For Cooler Parameters ~ 999 indicates NO VALID DATA
(except heat load cooldown
time and chamber temperature)

For Heat Load — 99 indicates NO VALID DATA

For Cooldown Time - 9999 indicates NO VALID DATA
~ 8888 indicates COOLER DID NOT COGLDOWN
DURING THE ALLOTTED 40 MINUTES
- 7777 indicates COOLER WAS REMOVED FROM
ACTIVE TESTING DUE TO TEMPERATURE
OUT OF SPEC

For Chamber Temperature - 726 indicates NO VALID DATA
It should also be noted for simplicity purposes, C2NVEO decided to keep the heat lead at a constant

0.90 Watt throughout the cycle. Thus, if a cooler did not meet the specification at high temperature,
a baseline test was perfortned with the required 0.63 Watt heat load.

D-1




FYCLE NUMBER: 1 STARTED: 28 Jun 1987 15:14:00

ELAPSED CHAMBER COOLER
TIME TEMP # POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(C) (W) (K (c) (W)
00:00 13.97 I .00 9883.00 989.00 Q.00

00:00 13.97 2 .00 998.00 999.0¢ 0.00
00:00 13.97 3 0.00 983.00 939.00 Q.00

01:00 16.01 ] 0.00 9599.00 999.00 9.00
21:00 16.01 2 ¢.0¢ 999.00 9899.¢00 ©0.00
@1:00 18.01 3 ©.00 S998.00 3599.00 ©.20

02:00 -4.20@
02:00 -4.c2
02:00 -4.20

.00 999.00 9%9.0¢ 0.00
@ 9339.¢0 999.06 0.00
.08 989.00 9989.22 Q.00

o ro -
[y~
=

83:00 -10.31 1 .00 999.00 99%93.00 Q.00
Q3:0@ -13.3 2 0.0¢ 999.00 9%9.0¢ 0.0@
3:90 -10.31 3 0.00 983.00 985.00 .00
04:00 -32.183 | .00 999.00 9938.00 ?.00
04:00 -32.18 2 .29 999,20 999,00 ©.00
q4:¢@ -32.19 3 0.00 999.90 S99.60 Q.00
05:09 -33.42 1 43.34 81.96 -24.42 .90

05:00 -33.42 2 38.32 &89.84 -23.48 .90

05:0¢ -33.42 3 Je.68 73.94 -21.7% .30
06:00 -8.00 b 42,01 5,73 -1.48 .90
06:00 -3.00 2 4.0V B4LED -. 78 9e
06: 39 -8.09 3 37.7¢ 0 1%.82 1,47 .90

A7:00 19.33
@7:00 19.33
Q7:20 19.33

45,19 69,7 17.97 .3
43.79 §8.,52 18,79 .99
77.46 29.94 1Y)

M B3 -
£
=
~J
<

Q8:00 2I.59 48,30 73280 35029 .90

1
08:00 22.85 2 46,38 72.36 34.0% .30
06:00 22.58% 3 43.77 8r.08  38.24 .99
29:00 22.48 1 47.91 73,17 33,83 .50
09:00 22.45 2 4B.12  TR.B7T  34.13% .9
09:00 22.45 3  43.33 60.38 J&.3! .90
10:90 23.78 | 48.13 73.0% 34,22 .90
10:00 23.78 2 45.95  72.83 34.8% .90
19:00 23.78 3 43.52 81.42 35.98 .30
11:00 23.36 1 46.21 73.89 33.81 .98
11:0@ 23.36 2 45,74 72.82 3.7 .20
11:09 23.386 3 43.72  81.8¢% 36.88 .90
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12:00  22.53 1 48.e9 72.78 33.77 .90
12:00  22.53 2 45.51 72.86 34.358 .90
12:00  22.539 3 43.43 81.65 36.58 .90
13:00  22.97 1 48,28 72.67 33.91 .90
13:00  22.97 2 45.58 72.94 34.40 .90
i3:08  22.97 3 43.49 8I.54 36.61 .90
14:00  23.74 1 48.46 72.32  34.15 .50
14:200  23.7¢ 2 45,51 72.94 34.61 .90
14:00  23.74 3 43.74 82.93 38.°1 .90
15:00  23.57 1 48.41 71.85 34.08 .30
15:00  23.57 2 45.44 72.38 34.5¢ .90
15:00  23.57 3 43,35 82.77 36.75 .30
16:00 23 @1 ! 49.@7 71.85 34.12 .92
16:00 23,01 2 45.24 72.59  34.40 .90
16:00  23.01 3 44.00 82.62 36.61 .90
17:00 22,59 1 48.81 71.65 34.12 .90
17:00  22.§9 2 45,40 72.98 34.36 .90
17:00  22.59 3 44.@6 82.35 36.54 .30

18:09 24.06 1 49.35 71.85 34,47 .90
18:09 24.06 2 45.2% 73,13 3 .90
18:00 24.086 3 44.8! 81.89 38.85 .90
19:00 23.85 1 48,83 71.81  35.36 .90
19:00 23.85 2 45.83 73.17  35.87 .90
19:00 33.8% 3 45.18 80.46 37.%52 .90

20:00 22.38
20:00 22.38
26:00 22.38

43,58 71,77 34,28 .90
73,44 34.57 .90
45.08 79.42 36.71 .90

iy —
o
[12]
[ee]
X

J1:00 23.18
21:00 3.8
S1:00 23.18

49,43 71,81 34.54 .90
72.40 34.88 .90
45,17 78.80 37.08 .90

o S —
&
wn
[+ <]
[7+]

49.40 71,62 34,50 .98
72.89 34.99 .99
45.38 79.23 37.25 .9¢

23:00 2
22:00 24,02
22:00 24.02

(2 S
-~
o
(=)

23:00 21.89
23:00 21,89
23:00 21.89

49,42 71,82 34,12 .90
72.2 34,50 .30
34,38 78.08 35.58 .90

(2% 3 N I
o
[+2]
&
L7

24:00 26.02 1 49,583 71.81 34N .90
24:00 26.@2 2 45.33 2.4 35.09 .90
24:00 26.02 3 45,22 79.27  37.18 .90

25:00 23. 999.00 939.00 0.00
25:00 23.01 2 0.00 9%9.00 999.00  0.00
25:00 23.01 3 0.00 9899.00 999.00 Q.90

()
[~4
&
(3
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23. 71
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O DN — oo -

(SR oV By wra — 3

[SY I AN
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[0 5

999.00
939.00
999,06

999.@0
399.00
999.00

999.20
989.00
999.00

9939.¢20
999.20
999.20

999.00
985.00
999.00

72.36
71.85
81.54

7205]
70.88
80.¢8

72.82
7i1.20
80.19

72.98
71.2
80.39

72.98
71.20@
80.00

73.13
.27

79.89

73.36
71,50
79.77

73.54
.71
79.58

73.21
72.02
80.73

999.20
989.00
999.00

399.00
999.00
999.00

9959.00
399.00
399.00

389.09
399.00
999.920

999,00
999.0@¢
889.02

.30
29

.72

o GOl
~J @

w
~ 3

33.98
33.22
35.90

33.56
32.70
35.46

33.53
32.70
35.56

33.32
32.56
35.20

33.386
32.42

35.06

33.49
32.70
35.46

33.49
32.89
35.58

33.58
32.87
35.63

2
0

3G 6

209

93.
93.

99

93,
88.

EE|

.00
.00
.00

.00
.00
.00

.00
.00
.00

eQ
20
.22

1]
00
loe

.80
.90
.90

.90
.90
.80

.90
9@
.90

.90
1]
1]

090
.90
Cg@

,99
.8Q
.90

.30
.99
.90

.90
09@
8@

.90
90
.90




49:CQ 23.36 1 46.77 73.08 33.56 .99
40:20 23.36 2 45,30 71.77 32.77 .90
49:29 23.36 3 43,26  79.92 35.83 .80
41:02 23.04 1 47,07 72.28 33.83 1)
41:20 23,04 2 45.36 71,77 32.77 .80
at: 2@ 23.04 3 43,51 82.04 35.50 .90
12:22 23.43 1 47 17 73,24 33.84 .90
47:20 23,43 2 45,79 71.90 32.87 .90
42:00 -2,43 3 43,88 8@.27 35.80 1)
13:90 22,73 1 47.24 73,32 23.63 .9¢
47:00Q 22.73 2 45,66 72.25 32.80 .90
43:89 22073 3 43.86 88.18  35.53 .30
44:29 24,29 1 47 .43 73.03 33.84 .90
14:20 24,20 < 45.40Q 72.32 3311 .98
44:0¢ 24.20 N 43.63 £0.19  35.94 .90
15:92 23.38 1 47,53  T3.0! 33.79 .30
45:20 23.38 N 45,33 72.36 32.83 .30
1524 -3.3% 3 43,97 79.16 35.83 .90
46:9¢ 22.38 ! 47 .63 72.86 33.46 .90
45:00 2l.38 2 45,67 72.17  32.58 , 90
46:20 es. 38 3 442 78.73  35.20 .30
47:00 22.62 1 47.76  T2.718  33.74 .99
47:29 22.82 2 45.29 72,21 32.73 .90
47:20 22.82 3 44,19 78.86 35.53 .90
12:09 l2.69 ! 47,82 T2.99 33.87 .90
49:99 22.69 2 45,88 72,21 2.73 .90
48.09 <2.83 3 4417 79,90 35.50 .90

CUOLERS ON: ELAPSED TINME = 4:00

CoOLES NUMBER: 1 COOLDOWN TIME: 9
COCLER NUMBER: 2 COOLOQWN TIME: g
(I0.ER NUMBER: 3 COOLOGWN TINE: 9
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COOLERS ON: ELAPSED TIME = 238:Q0

TOOLER NUMBER: 1 COQLUDTUN TIME: -9999
CQOLER NUMBER: I COOLDOWN TIME: -9999
CUOLER NuMBER: 3 COQUOQUN TIME: -29399
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CYCLE NUMBER: 2 STARTED: 32 Jun 1387 16:14:22

ELAPSED CHAMBER COOLER
TIME TEMP ¥  POWER FINGER HOUSING HEAT
TEMP TEMP LOAD

(C) (W) (1K) (CH (W)

Q0:18 22.86 | 0.00 999.00 9%89.00 9.99
20:15 22.68 2 @.92¢ 995.00 999.02 0.090
00:15 22.868 3 .80 S99.0@ 998.00 ©.00
21:00 22.97 1 9.90 999.00 9383.2¢ Q.09
21:00 22.97 2 0.2@ 989.9@ 995.20 0.20
@1:20 22.97 3 @.60 9S89.00 9388.00 €.00
02:20 -4.05 | @.0¢ 999.09 999.¢0 ©.00
@2:00 -4.05 2 @.9¢ 999.00 993.00 0.0@
02:00 -4.05 3 %.0@ 999.00 1333.00 ©.00
@3:00 -31.88 1 2.00 999.00 999.%2¢ ©.00
@3:08 -31.86 2 9.00 999.90 9939.¢0 0.00
@3:0@ -31.66 3 .06 999.€0 999.00 @.Q0

04:00 -31.8%
04:00 -31.89
@4:00 -31.89

.90 999.00 9%93.00 Q.00
.20 989.00 999.00 Q.00
999.00 999.00 Q.00

O ) —
[>]
S
=

25:00 -33.6! 1 41,19 B1.83 -24.156 .90
25:08 -33.81 2 40.73 53.88 -74.08 .90
05:0¢ -33.61 3 36.45 77,27 2.3 .3@
06:00 -7.82 t 43,08 64.54 -1.40 1
06:00 -7.82 2 42.85 63.13 ~-i1.83 .99
06:Q9 -7.82 3 38.068 79.18 .66 -1
Q7:18 18.00 i 46.37 2.5 26.55 .90
87:15 18.00 2 45,84 70.05 I8.3S .30
@7:18 18,00 3 42,10 80.27 28.8% .30
@08:0@ 23.39 1 46.98 73.8% 33.22 .50
08:00 23.38 2 &B.BI  T1.89 2.87 .99
28:00 23.39 3 43.57 87.08 35.6Q .90
09:09 23.92 | 47,44 73,85 33.67 .90
09:00 23.92 2 48,15 7,82 33.04 .90
29:00 43.92 3 a3.88 81.46 5.7 .90

19:09 23.87
19:00 23.57
10100 23.57

47,2 73.63  33.70 .30
Tt 35.0 .90
43.39 91,46  35.87 .90

o -
£
[<4]
(=4
(92

11:00 23,18 1 47,33 73.63 33.74 .90
11:00 23,45 2 46.Q1 71,98  32.90 .90
11:00 23.15 3 43.70 81.59 35.63 .90




12:00
12:00
12:00

13:00
13:00
13:00

14:00
14199
14:920

15:90
15:00
15:00

16:20
15:00
16:00
17:00
17:00
17:00
15:20

18:00

22.34
22.34
22.34

.60
.69
J.69
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.08
.08
.28
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[ SH N 68 ]

.36
.36
.36
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23.57
23.57

23.57

.48
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.04
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.78
.78
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[SY N O RS )

22.41
22,41

22.41

23,04
23.04
23.04

23'11
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23. 11

23.04
23.04
23.04

23. 1
23. 1
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47,62
45.80
43.54

47,92
45.50
43.85

47.71
45,58
43,86

72.94
72.98
80.50

73.21
73.0!
80.12

73,51
72.98
79.92

73.32
72.71
739.69

72.78
72.59
79.35

73.17
72.51
79.00

73.74
72.88
78.8!

73.09
72.51
78.96

999,00
994%.00
994.00

33.56
32.83
35.36

33.81
32.94
35.73

33.84
32.87
35.87

33.74
32.73
35.63

33.81
32.90
35.77

33.63
32.58
35.46

33.84
32.87
35.7%7

33.88
33.04
35.94

33.63
2.52

35.36

33.87
32.70
35.56

33.87
32.83
35.87

33.60
32.80
35.63

33.gn
2.87
35.70

999.00
993.00
999.00

.50
.90
.90

.90
.90
.90

.90
.90
.30

.30
.90
.99

.90
.90
.90

.99
.30
.90

.90
.99
.90

.30
.90
.90

+ 90
3 Bo
.99

.90
.90
.90

.90

.90
.9¢

.80




26:00
26:00
26:00

27:00
27:00
27:00

28:00
~58:00
25:00

29:00
29:00
29:00

30:00
30:00
30:29

31100
31:00
31:00

32:00
32:00
32:00

33:00
33:00
33:00

24:00
34:00
34:00

35:00
35:00
35:00

36:00
36:00
36:00

37:00
37:00
37:00

38:00
38:00
38:00

39:00
39:00
39:00

28.59
28.59
28.59

2.00

[ SN I SN I N

34,78
34.78
34,78

44.79
44.79
44,79

56.75
56.7%

40.56
49.58
40.58

28.75

28.75
28.75

23,08
23.08
23.08

24.23
24.23

24.23

22.69
22.69
2.69

23.78
23.78
23.78

22.69
22,89
22.69
.34
22.34
22.34

22.34
22.34
22.34

LSV N W — b £ — G4 03 — oty — [¥V0N N I [SSIE S B O M) — wr3 — W - NP3 — o P — O 13—

[TV . )

999.00
999,00
999.00

999.00
999.00
999.00

989.00
9399.00
999.00

74.90
75.13
84.88

76.93

79.00
89.77

75.66
76.47
86.07

74.59
73.59
82.46

73.21
72.36
80.18

74!01
72,17
80.18

74.38
72.21
80.04

74.40
72.40
80.23

7‘;4@
2.3

80.12

74.20
72.36
79.42

73‘82
72.28

993.09
899.0@
999.00

998.00
599.00
999.00

999.020
399.00
999.00

35.80

33.81
33.08
35.94

33.46
2.4%
35.20

33.87
-.80
38.73

33.60
2.49
35.29

33.83
¢.28

35.06

33.53
32.3
35.13

0.00

.00
.00
.00

SO

.20
.09
.20

[ ISR

.92
.93
.92

.90
.90
.50

.90
.90
.90

.90
.90
.80

.90
.90
.30

.99
.90
.90

ISO
.90
.30

.90
.90
.99

.90
.90
.90

.90
‘9@
.90

.90
Oge
.90




40:00 23.87 ' 48,06 74.01 33.77 .30
40:0¢€ 23.87 2 44,58 72.25 32.80 .39
40:00 23.87 3 44,14 79.42 35.73 .38
41:00 22.87 1 48.11 74.20 33.95 .90
41:00 22.87 2 44,86 72.358  32.77 .90
41:00 22.87 3 44,00 79.73  35.83 .30
42:00 22.76 1 47.81 7417 33,77 .90
42:00 22.76 2  44.67 72.48  32.63 .30
42:290 22.76 3 44,03 78.81 35.53 .90
43100 22.82 { 47,72 74,20  33.60 .30
43:00 22.82 2 44.86 72.87 32.48 .90
43:00 22.62 3 43.86 79.81 35.38 .30
44:00 22,34 1 47.968 74.09 33.53 .90
44:00 22.34 2 44,84 72,17 32.45 .30
44:00 22.34 3 440 79.77  35.18 .50
45:00 22.55 1 47.85 74.28 33.83 .80
45:00 22,55 2 44,84 72,05 32.83 .50
45:00 22.55 3 43.94 B80.08 35.43 .30
45:00 23.60 1 47.83 74.40 33.77 .30
45:00 23.60 2 44.91 71.88 32.83 .90
45:00 23.60 3 43.88 79.8% 35.67 .90
47:00 23.74 1 48.05 74,47  33.91 .50
47:00 23.74 2 44,75 72.38 32.90 .90
47100 23.74 3 44,10 78.89 35.77 .30
48:00 22.83 | 48.09 74,20 33.81 .90
48:00 22.83 2 44.81 72.74 .56 .80
48:00 22.83 3 43.86  79.2: 35.50 .90

e n e T - Y . A 4 s Tt . e S A S . . T . S 4 = A e s -

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COQLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 8
COOLER NUMBER: 3 COOLDOWN TIME: 10

- 4 e s L . D Y T i b Ak e L G e M T W TR G S W M e Gt G e o A e S e e e

COOLERS ON: ELAPSED TIME = 28:00

COOLER NUMBER: 1 CQOLDOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 12
COOLER NUMBER: 3 COOLOOWN TIME: 13

- - - - — v . S0 W W . W T W G W g e T W T B W
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CYCLE NUMBER: 3 STARTED: 7 Jul 1987 10:08:20

ELAPSED CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT
TEMP TEMP LCAD
(C) W) (¥) (C) (W)

00:00 27.34 1 ¢.00 999.00 999.00 0.20
0Q:99 27.34 2 .80 19989.00 S99.00 .00
oe:0@ - 27.34 3 0.0 989.00 989.00 0.00
@1:0@Q 23.11 1 .92 999.00 9%9.00 0.00
01:00 23.11 2 .00 9899.00 999.90 0.00
01:00 23.11 3 2.0¢ 9839.00 S99.00 0.00
02:00 -4.35 1 .00 989.0@ 989.00 0.0
@2:00 ~4,35 2 0.00 999.00 9599.%0 0.00
22:00 -4.35 3 .08 9938.9¢ 983%9.00 .00
03:00 -31.55 1 .00 9399.00 985.00 0.00
03:00 -31.55 2 .00 99%9.00 9%3.00 0.0Q0
03:00 -31.55 3 0.00 393.0¢ 9%85.00 Q.00
04:00 -32.15 1 0.00 999.00 9%89.00 ©@.00
04:00 -32.15 2 .00 S99.00 9939.00 0.00
04:00 -32.15 3 .00 999.00 995.00 0.00
05:00 -32.82 1 41,82 B1.43 -24.23 .90
05:080  -32.82 2 38.95 B@.45 -24.72 .90
05:00 -32.82 3 38.70 59.43 -22.54 .30

06:00 ~5.41 1 44,17 G4.83 1.29 .90
26:00 -5.41 2 41.43 64.78 1.14 .90
06:00 =-5.41 3 40.85 63.02 3.86 .30
07:00 25.08 1 48,70 72.21 32.38 .90

07:00 25.08 2 45.B4 73.24 32.38 .90
07:00 25.08 3 44,58 73.13 34.9% .90

28:09@ 23.43 1 48.41 73.47 35.08 .50
28:00 23.43 2 45.87 73.21 34,36 .20
08:00 23.43 3 44,79 75.81 36.81 .90
28:00 22.82 1 48,47 73,13 34.50 .90
09:00 22.62 2 45,41 72,82 33.77 .90
29:00 22.82 3 44,56 76,08 36.1Q .90

10:00 23,60 ! 48.08 73.78 34.85 .90
10:00 23.60 2 45,17  72.82 34.08 .90
19:00 23.60 3 44,53 76.01 36.44 .30
11:00 25.04 1 48.04 73.86 34.88 .90
11:00 25.04 2 44,89 72.90 34.50 .90
11:00 25.04 3 44,60 75.62 36.88 .90




12:00 24.45 1 48.07 74,01 35,48 .90
12:00 24.45 2 45,01 73.21 34.61 .90
2:00 24.45 3 44.65 76.01 37.08 .30
13:00 25.32 1 48,05 73.74 34,74 .90
13:00 25.32 2 44,76 72.82 34.36 . .90
17:00 25.32 3  44.83 75.55 36.78 .30
14:29 22.82 1 45,14 73,78  34.29 .90
14:39Q 22.62 2 44,85 72,40  33.83 - .90
14:29 22.52 3 44.60 7S5.66 35.94 .30
15:00 24.99 1 48.81 73.55 36.900 .90
15:20 24.92 2 44,78 72,89 34,92 .90
15:00 24.99 3 44,89 75.47  37.48 .80
5:29 27.83 1 48.60 73.55  38.@7 .90
15:22 27.89 2 44.58 72.49 35.43 .90
15:20 Z7.89 3 44,34 75.16 38,00 .90
700 25.18 1 48.76 73.70  35.97 .90
17:00 25.18 2 44,81 72.30  34.99 .90
17:00 25.18 3 44,93 75.24  37.59 .50
18:00 23.92 1 48,55 73.58 35,16 .90
18:00 3. 92 2 44,55 72,59 34,22 .90
12:00 23.82 3 45,05 74,74  386.81 .90
19:00 23,46 48.83 73.32  34.88 .90

44,38 72.58 33,84 .30
75.01 36.34 .90

L3
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20:29 27.76 48.99 73.32 35.494 .90

1
20:90 27.76 2 44.81 72.51 35.13 .90
20:00 27,76 3 44,85 74,47 37.79 .30
21:00 22.45 ! 48.80 73.08 34,22 .50
21:00 22.45 2 44,29 72.M 33.29 .90
21:00 22.45 3 44.48 73.86 35.80 .90
22:00 22.45 | 48,17 73,21 34,36 .99
22:00 22.45 2 44,30 72,59 33.32 .90
22:00 22.45 3 44,74 73.97 35.80 .90
23100 26.35 1 49.35 73.09 36.10Q .90
23:09 26.38 2 44,41 73,01 35.09 .9e
23:00 26.35 3 44,84 75,08 37.78 .90

4:00 28,32
24:00 26,32
4:00 26.32

48.73 72.78 36.14 .90
2.63 35.06 .90
44,86 74.66 37.689 .90

g —
o~
>
(83
~

25:00 23.01
25:00 23.01
25:00 23.01 3

Q0 998.00 938.00 0.00
998.00 9%89.00 Q.00
.08 989.00 989.00 0.00

r~
[~ I~

[

S




26:00 37.48
26:00 37.46
26:00 37.46

.00 999.0¢ 998.00 0.00
.00 999.00 98S.00 0.00
.00 999.00 98%8.00 0.0Q0

[N SN I
[ v oS

27:00 51.78 1 .00 999.00 999.00 ¢.00
27:00 51.78 2 2,00 993.00 999.00 ©.00
27:00 €1.78 3 2.00 999.00 993.00 ©.00

28:02 52.99
28:00 52.09
28:00 2.09

.02 939%.00 8S8.0¢ 0.@Q0
.Q¢ 999.00 9%83.¢0 0.09
.00 999.00 993.00 ©0.90

Y —
o 9

o it e 4 S e " e - =~ - - = - - = -t - -

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 't COOLDOWN TIME: 8
COOLER NUMBER: 2 (COOLDOWN TIME: 3
COOLER NUMBER: 3 <COOLOOWN TIME: 3

. > T " T — o s > o A}y S s e A e ke ek kO o -

COOLERS ONi ELAPSED TIME = 28:00

COOLER NUMBER: 't COOLDOWN TIME: 13
COOLER NUMBER: 2 COOLDOWN TIME: 13
COOLER NUMBER: 3 COOLDOWN TIME: 13

- S S - - - - A 6 W W T . b S A A e o n b i St b e ek et
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CYCLE NUMBER: 3A STARTED: 2 Jul 1987 16:15:0Q

ELARSED CHAMBER COOLER
TIME TEMP ¥ POWER FINGER HOUSING HEAT
TEMP TEMP LGAD
tC) (W) (K (cH (W)
2::3 ~2.94 1 @.00 9399.02 9559.00 92.00
DTSRI 22,94 z 0.0 933.0@ 993.00 ©.00
MY 22,34 3 .90 9%9.02 9939.00 0.00

.00 999.00 9399.02 2.00

2
=]
S
rJ
el
=]
rJd -
[
[
[

939.00 3999.¢2 0.00
01:20 23,1 3 0.20 S553.00 9938.20 @.00
@2:20 =4, 1 .00 999.00 9939.00 Q.00
A2:00 -4,31 2 ©.00 998,00 993.00 Q.00
P2:00 -4.31 3 .90 3999.20 993%.20 .00

gi:¢2  -31.74 ©.2@ 9$89.00 9S9.00 0.00

1
93:00  -31.74 I .02 999.00 9939.00 Q.20
9Z:92  -31.74 3 .00 999.00 999.00 ©0.00
04:00 ~32.19 1 .00 999,20 999.00 Q.00
@4:00 -32.19 2 .00 999.00 9995.00 0.00
Q4:02 -32.19 3 .00 9%89.00 9939.00 0.00
05:00  -31.70 | 42.06 63.02 -23.14 .90
25:00 -3!.70 2 40.69 B60.74 -24.Q00 90
95:0¢ -31.70 3 38.33 75.82 -21.94 .90
05:00 19,18 | 46.42  85.77 5.87 30
26:00 19.16 2 42.42  B6.35 £.83 90
06:00 19,18 3 40.58 74.82 8.35 .30

- . - o - - o 4 YD G S M U T T e o T . . W A W

COCLERS ON: ELAP TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 9§
COOLER NUMBER: 2 COOLDOWN TIME: 9
COOLER NUMBER: 3 COOLDOWN TIME: 10

e Gt S Y L Ay S v A e e S T T T e W T S W S e A S o S

COOLERS ON:; ELAPSED TIME = 28:00

COOLER NUMBER: 't COOLDOWN TIME: -39989
COOLER NUMBER: 2 COOLDOWN TIME: -3999
COOLER NUMBER: 3 COOLDQWN TIME: -9999
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ELAPSED  THAaMBER COOLER
TIME TEMP %  POWER FINGER HOUSING HEAT
TEMP TEMP LC0AD

(¢ (W (k) (o QR

2922 25.28 1 @.20 999.02 93S99.20 2.00
20:22 23.:28 2 2.00 995.00 999.60 2.00
20:20 £3.28 3 2.0¢ 899.62 9%8.00 Q.20
21:20 23 | .00 93%9.00 939.¢0 Q.00
@1:00 23.21 2 .00 999.00 999.00 .00
Q1:00 23.081 3 .00 999.0@ 93939.00 0.00
@2:0¢ -4.46 1 2.09 999.00 99%.00 Q.00
22:00 ~4.46 2 2.0@ 939.00 9938.0¢ 0.00
02:00 -4,486 3 2,00 9899.00 93938.00 2.00
@3:00  -31.86 1 2.00 9%9.0@ 99%.00 ©.00
03:02 -31.86 2 .20 9399.0¢ S99.00 ©.00
@3:@6  ~-31.66 3 .00 999.00 99%.00 Q.00
@4:0¢ -31.74 1 .00 9389.00 999.00 ©0.00
04:00 -31.74 2 .20 989.@¢ 983.00 0.00
Q4:20  -31.74 3 .00 999.00 999.00 Q.00

05:00 -33.16 1 40.26 61.31 -24.79 .90
0s:0@  -33.16 2z 38.71 60.37 -25.581 .90
05:00 -33.16 3 38.62 58.62 -22.03 .90
06:00  -7.02 1 42.37 §3.33 -1.13 .90
05:00  -7.02 2 4@.23 64,25 ~-1.42 .90
06:00 -7.82 3 40.29 61,33  1.91 .30
07:00  24.2 | 45.34 69.2qf 30.93 .90
@7:00  24.20 2 44,50 70.36 30.68 .30

07:00 24.20 3 42.84 £9.02 3400 90

28:00 24,83
28:00 24.83
08:00 24,83

46.01 70.36 34.19 .80
71,31 33.81 .90
42,97 70.24 37.02 .99

43—
o
rS
&
@

09:00 24,87
@9:00 24.87
09:00 24.87

45.58 71,50 34.78 .90
71.73 34,00 .90
43,19  79.47 37.46 .90

Gl RS —
F-3
3
L&
(%]

45,49 71.88  34.33 .90
72,17 33.49 .90
43.06 179.78 36,98 .90

10:00 23.99
10:00 23.99
10:@0 23.99

e N
»
(¥
-~
(-1}

11:00 25.76 2.02  34.87 .90
11:00 25.76 2 43.88 2.2 33.95 .90
11:00 25.78 3 42.85 70.62 37.46 .90

o~
wn
(¥
o




12:00 26.68 1 45,86  72.21 34,99 .90
12:00 26.68 2 43,80 72.83 34.33 .32
12:00 26.68 3 42,75 70.58 37.83 .90
13:00 28.45 -1 45,33 71,94 34.81 .30
13:00 28.45 2 43.82 72.91 34.47 .90
13:00 25.45 342,78 79.43  37.93 .30
- 14:22 28.39 1 45,33 72.85  34.81 .90
1d:9e 28.39 2 43,48 72.32  34.50 .90
14:09 28.398 3 42.88 70@.C 37.90 .30
15:9@ 24,30 1 45.26  72.7 34.2 .90
15:00 24.30 2 43.66 72.44  33.48 .90
15:00 24.30 3 42.84 70.82 37.@2 .90
16:00 Q7.7 | 45,91 71.486 34.99 .90
15:90 277 2 43,78 72.89 34.28 .90
16:20 27.17 3 43.14 70.55 37.78 .90
17180 28.32 [ 45,38 72.55  34.88 .90
17:00 28.32 2 43.36 72.82 34.%50 .90
17:00 28.32 3 43.17 70.58  37.93 .30
18:28 22.99 1 45.18 72.90 33.36 .99
12190 22.98 2 33.30 73.05 30.38 .39
13:90 22.90 3 47.82  70.85 3b6.00 .99
19:89 25.18 1 45,37 72.78  33.38 .90
19:29 25.18 2 43.80 70.82  33.48 .99
13020 25.18 3 a2.88 7.3 36.92 1
SRR 23.43 1 48,531 73.88  33.8! .92
<R 3,93 24338 3.7 32.87 .90
<913 23,43 3 47.83 71,88 3B8.44 .99
2109 35,76 ! 45,88 73070 34082 .89
21:00 25.78 2 4389 3.4 3418 1
21190 5.1 304313 7M.99 0 30,73 .30
22:20 28.3% ! ag.86 7301 34 .99
L2209 26.35 2335t 72,98 34,05 .90
22:99 26.35 30 &3.24 0 T.el 37.82 .90
<3:00 26.12 ! 45,43  71.58  35.92 .90
23:00 bod : 300 2 43.3 72.88  34.87 .99

<3 <6.12 3 4301 T,y 3810 .99

24:30 23.15 v 46,20 73.88  33.486 .99
24z 23.18 2 4388 2.7t 32.49 .90
24:00 23.18 3 42.8¢8 T WB.W .80
. 2s:00 2.9¢ 1 0.00 9%3.Q0 9%38.00 Q.00
25:00 L 2 0.00 933.00 9%8.00 Q.00
25:00 22.394 3 Q.00 999.00 993.80 0.09




16:0¢ 37,32 1 0.00 999.00 999.00 ©.00
J5:0  37.32 I 0.00 993.00 3899.60 0.00
26:00 37,32 3 .00 939.00 993.0¢ .00
17:0@ S1LTE ! 0.00 998.00 993.00 Q.00
i7:00 5175 2 0.00 993.00 989.00  0.00
17:00 5172 3 .00 399.00 999.00 0.0
13:@8 S2.1S ' 0.00 993.00 999.00 0.20
13:90 5115 T 2.20 999.00 399.07 .00
28 52.15 3 0.00 399.00 998.0¢ .00
23100 §1.3 ' S0.2¢ 85.88 72.58 .20
23:0¢  61.38 2 43,16  80.16 71.53 .90
19:02  £1.38 3 46.81 82,20 999.00 .90
30:00  68.3¢ 1 S1.66 8R.41 999.00 .90
30:02  68.34 2 50.24 €3.00 999.00 .90
30:00  68.34 3 47.63 85.59 339.00 .30
31100 48.81 | 47,58 86.57 61.58 .30
31:00  48.81 2 &7.42  78.87 60.33 .90
31:90  48.81 3 44.70 82.16 63.33 .90

. v a y th . e T B Y WA b e R e e T G wA N G e W W M MM YR R VB G e e W MR TR A W WR W W s W W e W P

CQOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER:
COOLER NUMBER:
COOLER NUMBER:

COOLDQuUN TIME: §
COOLOQUN TIME: 3
COOLOOUN TIME: 9

tad 09

YR W 95 W T WE L W W TR TS TG G ek 1 el T W UE Y PO TE WS AN WL B TE L Ve S W TR W S G4 PO N YR WA W WM VT S W T WA W e W ®

COOLERS ONi ELAPSED TIME » B.B@.

COOLER NUMBER: ' CQOLQOWN TIME: 13
COOLER NUMBER:  COOLDQUN TiME: 13
COOLER NUMBER: 3 COQUOOMN TIME: 13

LR R R e R b e R TR W e e .- L e bt L R e e e ]
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CyCLE NUMBER: S STARTED: 13 Jul 1987 @9:13:29

£t AFSEQ  CHAMBER COOLER
TIME TEMP 4 FOWER FINGER HOUSING HEAT
TEMP TEMP LOAD

(o (W () (C) (W)

Q200 24.26 ! 2.00 999.89 993.92@ 2.00
R RRUIR] -4.08 < 0.00 999.80 999.90 @.00
I, READY 24.06 3 2.00 93999.90 99%.02 2.29
Qi@ 3.1 1 2.90 999.@@ 999.00 0.0@
Qo2 23011 2 9,22 9499.00 999.¢0 ¢.00
21120 2300 3 9.00 999.00 999.90 0.00
02:A¢ -4.27 | @.20 3999.9Q@ 9399.00 0.00
J22:0Q -4,27 2 ?.00 999.00 9399.00 0.0Q
02:99 -4.27 3 2.90 999.20 999.490 .20
2389 -31.10 1 7.09 999.00 999.00 .00
23:90 -31.10 2 2.00 999.00 999.22 Q.00
J2:3¢ -31,19 3 2.20 599.20 999.@2 Q.00
Q4:20 ~-21.89 ! Q.29 999.20@ 993.0@ 0.20
24:39 -31.89 2 o.00 999.00 999.292 2.0
24:99 -31.89 3 0.92 999.00 9%9.09 0.2
2%:0Q@  -32.07 1 4n.37 Bl.20 =-74.49 .90
0%:90 -~-32.07 2 38.88 S8.31 =28,17 .99
9%:92 -~3l.97 3 38.I18 ©9.39 -21.83 .99
06102 -8.33 1 4t.78d  B4.54 -2.82 .9
25:QQ -2,33 2 4051 3.7 =1L .89
26:90 -8.33 3 39.2v H1.42 &2 .90
2720 <3.9% 1 5.2 B83.85% 31198 .80
a?:3¢ 23.9¢8 < 46,48 TrL18E 0 30,96 .90
AT 23.88 30 1,39 88,44 38,0 .80
949:2¢Q 26.84 ! 45,83 TL.O! 34.88 .80
08:00 28.64 z 42,78 LA a8 .GQ
Q5:2Q <8.84 3 aI.M% 78.83 0 37.93 .5Q
98:20 <2.9? 1 25,48 Tr 17 3E.aQ se
09:00 o 97 S 43.% 73.38 32.%6 .ge
03:00 ce .97 3 a0, 71.08 B/.0 .50
12:30 23.04 ! 45 .51 T1.43 0 3382 .9¢
12:30 o3.08 o 43,78 73.79 32.598 .80
19:00 23.04 3 42.88  Tr1é 0 38.2t .50
11:00 24,34 \ 45,61 71,98 34.47 .90
1i:00 24,34 2 a3.74 74! 33.80 .99
11:90 24.34 3 42.73 71,43 37.2%9 .90




12:90  2S.72 1 45.48 72.98 34.85 .90
17:00 25,72 2 43.80 74.09 34.08 .90
12:00  25.77 3 42,33 71.12  37.78 .30
13:00  27.°7 1 45.51 73.83 34.98 .30
13:00  27.27 2 43.82  73.97 34.43 .90
13:00  27.27 3 43.19  71.16  38.10 .90
14:00 25.18 1 45.48 73.02 34,74 30
14:00  35.18 2 43.82 73.70 33.38 .90
14:00  25.18 3 42.94  71.33 37 .92
15:00  75.82 1 45.42 73,40 34.95 .90
15:00  25.82 2 44,18 73.28 34.25 .

15:00  25.82 3 42.99  71.90 37.86 .30
16:00  28.32 1  45.34 73.24  34.71 .90
16:00  28.32 2 43.79  73.01 34.47 .90
16:00  28.32 3 42.92 71.85 37.36 .30
17:00  23.78 1 45.31 73.51 33.91 .90
17:00 23.78 2 43.81 73.21 33.08 .90
17:00  23.78 3 42.75 72.17 36.78 .90
18:00  24.97 | 45.43  73.40  34.6 .90
18:00  24.57 2 43.89 72.98 33.88 .30
18:00  04.97 3 42.90 72.44 37.58 .90
19:80  25.18 1 45.33  73.04  33.81 .99
13:00  25.18 2  43.89 73.05 33.43 .90
19:00  25.18 3 42.82 72,51 36.98 .90
20:00  23.81 1 45,38 73.44 33.38 .90
20:00  23.81 27 43.82 72.94 33.15 .90
20:00  23.81 3 43.12 72.55 36.92 .90
21108 26.15 1| 45.40 73.44 34.81 .90
21°00  26.15 2 43.76 72.86 34.19 .90
21:00  26.15 3 43.1% 72,21 37.93 .90

2100 28.55 1 45,40 73.28  34.86 .90
2:00 26.585 2 43.96 72,78 34.33 .90
100 26.55 J 43,20 72,02 37.96 8¢

[ 2 £ B g8 ]
N ord 2

23115 24,23 1 45,34 73,44 34,78 .90
23:18 24.23 2 43.82 72.86 34.0 .90
2318 24.23 3 43,63 72.32  37.388 .80
24:00 23.18 | 45,49 73.74 35.53 .90
24:00 23,15 2 43,87 73,17 34.43 .90
24:00 23.18 3 43,31  72.687 38.49 .90

25:00 23.18 1 .00 999.00 S89.00 Q.00
25:00 23.18 Z 0,00 S99.00 9%9.00 Q.00
25:00 23.18 3 .00 993.00 989.00 0.00
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ZE€:00
26:00
26:00

27:00
27:00
27:00

28:20
28:00
20:20

29:00
29:00
28:00

39:2¢
30129
29:29

e
31:00
31190
3200

32090

Ing

38:00
39:00
38:90

J9:00
39:0¢Q
34:00

37.35
37.35
37.35

5i.99
51.99
51.39

52.36
52.36
2.36

aom
gy n
[ST & Iy ¥ ]

-

| O SEAY I O3
-~} ~J

T
e
o2]
-~J

3 1)
w oW
(o p]
-3

3 r

- 087

6,74
28.74
6.7

25.79
25.79
<5.79

[ SN oV I

—

G £ — [N

LS AN B

N ra —

—

Gty — [ O B o tad €3 — )ty - Ll s —~ [N g

tod 00

Cd ra -~

il Py ==

[
[
[

[ ]
[
[ R ]

[
S
[

51.45
50.89
47,489

4B.57
45,27
43.28

48,72

44.45
42.64

45,19

42,71

42.27

44.9
441
a2,
45. 91
44,23
42,34

999.@0
995.¢20
599.00

993.00
3999.00
999.20

399.00
999.00
89589.4@0

83.00
82.00
84.19

79,81
7,88

77.385

78.39
75.20
76.20

77.77
73.99
75.43

79,12
73.81
75.86

3.4
73.87
6.5

79.50
?3.86
76.85

7g.8
74,09
76.79

74,09
76.186

89.04
74,2
76.09

79.81
74,01
76.05

999.00
89385.00
899.00

899.00
899.20
999.00

399.020
399.090
9399.00

726.00
726,00
726.29

51.81
48,15
50.48

42 .66
41.63
44.82

38.54
35.77
39.09

37,22
37.12
40.23

37,43
3&8.95
4@0 lg

36,34
35.63
=8.98

3.2
36.61
40.0<

37.39
718
40.40

37.49
37.02
40.36

37.08
36.48
39.89

(SRR S (S I S RS

[ sl

.00
.00
.20

.00
.00
.20

.00
.00
.00

.99
.80
.90

.99
.30
.90

.90
.90
.90

.9Q
.99
.90

.99
.90
Cge

.99
.90
.99

.90
.99
.90

.99
.30
.90

.98
.90
.50

.99
.99
.9@

.90
.90
.90




40:20 3.2 i 44,76 73.66 36.98 .90
49:90 3@.26 c 43.57 73.86 3B6.71 .90
40:00 30.26 3 42.80 74.70 40.06 .90
41:00 22.80 ! 44,64 78.77 35.43 .99
41:00 22,82 o 43,28  73.86 34.50 .90
41:00 22.8@ 3 47,49 74,70 38.!'3 .90
42100 31,017 1 44,76 78.66 36.10@ .90
42:00 317 2 43.43  74.01 35.83 .90
42:00 3117 3 42,66 74.74 39,189 .90
43:00 35.94 1 44,97 79.73  36.95 .90
43:00 35.34 2 43.51 73.86  36.81 .90
43:00 35.394 3 42,50 7S.16 40,13 .80
44:00 3@.2 1 44,33 79,58 37.29 .90
44:00 30.29 Z 43.31 74.01 36.95 .90
44:00 3@.2 3 4.7 75.28  40.40 .90
15:00 30.26 1 45.08 73.%0 37.2 .30
45:00 30.086 2 43.51 74,17 36.88 .90
45:00 30.286 3 42,89 75,47  4@.33 .90
46:00 3013 1 44,38 79.5@ 37.1% .99
45:09 30.13 2  43.84 74.32 36.78 .30
46:00 3@.13 3 42,72 75.%9 40Q.19 .90
47:00 24,62 ! 45,38 78.04 36.95 .39
47:00 24,82 2 453.40 74.24  3B.17 30
47:00 24,62 3 42,77 75,680  3G.85 .99
48:0@ 25.04 | 46.0¢ 79,39 37.32 .30
48:99 25.04 2 43.32 14.83 36.54 .90
48:00 25.04 3 42,82 75,78 40.09 .39

L R L XL L L R T N R L L L L B T RV

COOLERS ON: ELAPSEQD YIME = 4:Q0

COOLER NUMBERt 1 COOLOOWN TIME: 8
COOLER NUMBER: 2 COCLOOWN TIME: 8
CCOLER NUMBER: 3 COOLOOQWN TiME: 9

T e G e e b GA e b G e SR S e et 4 G ) TS Ml G WD M A U Gh A B AR W A M WS M BE A T  ee W W A T W S8 WS RS 9 e A

COOLERS ONy ELAPSED TINE = 28:20

COOLER NUMBER: 1 COOLDOWN TIME: 13
COOLER NUMBER: 2 COOLOOWN TIME: 13
COOLER NUMBER: 3 COOLDCWN TIME: 13

P R R O e e T e R N L L
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CYCLE NUMBER: 6 STARTED: 1S Jul 1987 @9:15:00

ELAPSED CHAMBER COOLER
TIME TEMP b4 POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
o (W) (¥) (c) (W)

e e e R TR e M - o s 44 - - W - et o

- 00:'t 23.08 1 .00 9399.00 9%9.00 0.00
@15 23.08 2 0.00 989.0¢ 9938.00 @.00
90:18 23.08 3 .90 999.00 93s.9¢ 2.00
Q1:902 22,78 1 2.2¢ 995.00 988.08 ©.00
01:29 2.7 Z @.00 399.00¢ SS3.¢0 Q.00
21:9@ e 7 3 0.0¢ 19389.00 999.086 0.00
22:0¢ -.65 1 .00 999.0¢ 999.¢0 0.00
22:09 -.65 2 .00 999.00 99%.%22 Q.00
02:00 -.65 3 0.0 993.0@ 95%.00 Q.00
83:90  -31.47 | .00 999.0¢ 998.00 Q.00
@3:0e@  -31.47 2 .00 999.00 999.¢¢ 0.20
03:02 -31.47 3 .00 9399.00 999.00 Q.00

0.00 9399.00 898.00 0.00
.09 9389.00 9939.00 Q.00

999,00 983.00 9.00

04:00 -32.82
04:00Q -32.82
@4:006 -3C7.82

“ 3 —
L]
[
=

05:92  -13.13 ! 999.00 999.00 999.00 89.00
05:20 -14.13 ¢ 9%9.0@ 999.00 999.%0 39.00
95:00 -14.13 3 993.00 9399.00 993.00 99.00
05:00 -6.51 I 41,84 65.94 ~-15,94 .80
06:2¢ -6.51 2 40.83 B4.48 -.76 .90
96:00 ~6.51 3 39.85 64,66 3.00 .9e
07:00 4,13 145,03 70.93 12.87 .90
07:00 24,13 o 43.85 70.08 30.09 .30
97:00Q 24,13 3 42,45 69.48 33,12 .90
B8:00 24.62 I 45,42 73,05 14,64 .50
28:90 24,82 o 44,43 73,32 35.63 .30
26:00Q 24,82 3 43.62 T71.20  42.06 .90
09:00 3.7 ! 45,21 74,20 13,97 .90
09:00 23.78 2 44,47 753,74 35,08 .90
05:00 23.78 3 43,718 M. 39.89 .90
19:30 25.72 1 45.31 75,89 15.06 .99
18:00 8.2 2 43.90 74,09 3%.a7 .80
19:00 258.70 3 44,04 T2.40 40.40 .90
. 11:1g 33.77 1 45,10 75,39 18.2% .90
11:18 33.77 2 43.66 74,09 36.5% .99
11:15 3. 3 44,26 72.59 40.77 .90
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100
100
100

— e e
£ rs el

13:00
13:00
13:00

14:00
14:00
14:00

15:00
15:00
15:00

16:00
16:00
16:00

17:00
17:00
17:00

18:00
18:00
18:00

19:00
19:00
19:00

<0:00
20:00
20:00

21:00
21:00
21:900

22:Q0
22:00
2:00

23:00
23:00
23:00

24:00
24:00
24:00

26:00
25:Q¢0
25:00

24.83
24.83
24.83

34.91
a1
a1

o4

0l L
£

.87
.97
.87

S N O B N ]
r3 ey ord

23.71
s
e

r) Mg
Ly

.78
.76
.78

[SS RN % I o8 |
rJ el ra

28.42

28.42

2B.1§
26.15
26.15

25,08
25.08
35,98

258.18
35.15
25.18

24,94
24,94
24,84

24.02
24,02
24.02

26.68
26.68
26.68

22.89
22.80
22.80

23.43
23.43
23.43

3 — Nrao — Lirs - Nr3y —

A rd -

— o rJy — M —

(@I o]

w63 —

td 3 - s 04 ~- g 23 -~ s ) -

[PV

45.24
43.59
44 .17

45,17
43,35

43.96 "

45.12
43,25
43.81

45,186
43,48
44,086

45,09
43.2
44.01

45.39

43,39
44,29

44,13

75.2
74,13
72.44

75.2
74,85
72.32

74,93
74,13
72.49

75.13
74.99
71.73

75.18
73.86
71.62

75.@9
73.82
71.94

7S.24
73.90

2.2

75.2
73.99
71,32

74 .83
73.82
n.m

74,86
73.87
n.?3

74,983
7302
71.85

74,68
73.49
7.8

74 .66
13.36
71.50

999.00
999.00
998.00

.50
.30
.90

.90

.90
.90

.30
.9¢
.39

9@
.99
.30

.90
.80
.90

.90
.30
.90

.30
.90

.9e
.90
.90
.90
.90
.99
.90
.80
.90

Og@




100
100
100

100
100
100

1]
100
100

100
100
100

1909
120
130

1:12Q
1:92

10e

100
190
100

190
109
130

102

P
VERRY

100
10
H[4]

-

—

46y ~ [ (d 03 ~ [ ST o3 B Gl g — w ) - oirs — [SXIN AN B Ny — [SYRN NS

Cot 03 o

[ % 3 g

Pl ol o
ay ax o

ol ux U1
W a Lo

45,28
45. 1!
43.32

43.61
43,39
41,66

43.37
43.13
41.79

43.2
47.83
41.78

43.39
42.88
41.93

43.22
42.85
4N

43.358
42.92
41.35
43.37

42.68
41,92

D-23

399.20
399.00
993.00

239.00
993.00
999.00

399.00
993.00
399.00

91.53
80.04
82.81

93.84
80.42
84,54

91.86
76.20
gl.12

30.57
"3.47
79.77

80.76
73.38
79.08

91.09%
73.40
79.00

91.31
73.36
7903‘

91.60
?302'
79.27

83.73
73.21

79.35

90.32
3.3
79.58

939.00
999.00
399.00

999.00
9383.00
9599.09

999.00
989.00
999.00

45,69
83.2
73.67

40.69
65.48
70.25

23.22
45,26
49.92

14.29
33.91
38.47

12.986
2.87

37.589

13.06
33.01
37.713

14,80
33,91
38.44

13.41
33.22
37.98

14,53
33.87
38.37

14,57
33.70
38.37

.50
.90
.50

.90
.90
.90

.30
.90
090

09@
.90
090

.30
.30
.90

.90
.90
, 90

.99
.99
+50

.90
.90
.99

.90
.90
090



338:28 2757

43.45  90.46 15.993 .30

39:90 27.57 2 42,57 73.2 34.01 .30
38:90 27.587 342,14 79.31 38.57 .30
49:15 27T.3T i 43.37 90.76 14.95 .90
40:18 27.37 2 42,88 73.13 33.88 .90
49:15 27.37 3 42,17 79.46  38.50Q .g@
41:09 3,36 1 43.36 90.98 13.27 .90
41:00 23 < 42,83 73.13  33.e8 .89
41100 23,36 3 41,84 78.89  37.88 .30
42:00 <5.65 1 43,38  91.57 14.57 .90
42:00 25,66 2 42,67 73.368 33.63 .90
42:20 25.66 3 42.06 79.686  38.27 .30
43:00 27,47 | 43,41 91.60 14,99 .90
43:00 27.47 ¢ 4,80 73.32  33.85 .90
43:00 27.47 3 41,87 79.66  38.50 .90
44:00 28.16 1 43.41 91.38 13.97 .92
44:00 28.16 2 42,90 73,32 34.12 .90
44:00 28.18 3 42,08 78.66 38.50 .80
45:00 28.09 1 43.47 91,97 13.87 .80
45:00 28.09 2 43,16 73.24  34.12 .90
45:00 28.es 3 2,10 73,00 38.54 .90
46:20 28.18 1 43.5¢ 92.37 13.84 .90
16:00 28,18 2 43,25 73,13  34.08 .90
46:00 28,16 3 4.2 79.08  38.40 .90
7100 22.82 1 43,41 82.39 12,83 .90
47:00 22,82 2 43,00 73.28  31.83 .90
47:00 22,82 3 41,8 79,27  37.3S . 9@
48:00 23.87 1 43.38  9C.04 13.45 .90
48:00 23.587 2 43,13 73.38 33.18 .90
48:00 23.87 3 41,93  79.31 37.88 .30

. S S S D M D e R T S A A W 6 W e B v W WD W VR T TR A R S W W U R w6

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOQLOOWN TIME: 8
COOLER NUMBER: 2 COOLOOWN TIME: 8
COOLER NUMBER: 3 COOLOOWN TIME: 3

- e A S b A WA MR T e ks . A R R e WD e e G WS M R R A R T W W W T W e OB AR b W WD N G S A P A R MR R AR e m

COCLERS ONi ELAPSED TIME = 28:00

COOLER NUMBER: ' COOLDOWN TIME: '3
COOLER NUMBER: 2 COOLOOWN TIME: 12
COOLER NUMBER: 3 COOLDOWN TIME: 13

L e L e T R T L L L e b el e
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CvCLE NUMBER: 7 STARTED: 22 Jul 1887 97:33:00

ELAPSED CHAMEER COCLER
TIME TEMP ¥ POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
. (o (W) (k) (C) (W)

Q@:'S 23.25 1 2.00 999.00 59%8.20 0.20
20:158 23.25 2 2.00 999.00 999.0¢ ©.00
0Q:15 23.25 3 ¢.00 999.00 9%3.200 ©0.00
Q1:29 22.97 1 .00 993.2¢ 9%9.0¢ .00
@1:00 22.97 2 .00 999.00 999.2¢ .00
31:90 22.97 3 0.06 993.60 3895.00 ©.00
Ql:20 -4.,46 1 2.20 999.00 998.00 Q.00
02:00 -4.46 2 9.0@ 99S5.00 99%.0¢ 0.00
02:00 -4.45 3 .02 999%.00 S99.00 ©0.00
@3:0@ -31.92 1 ©.00 999.00 983.02¢ Q.00
@3:82 -31.82 2 9.02 999.00 999.00 0.00
@3:0¢ -31.92 3 @.02 998.00 998.00 0©.00
Q4:02 -32.71 1 2.00 999.906 898.00 Q.00
04:00 -32.71 2 .20 998.00 993.00 Q.00
@4:00 -32.7 3 .00 9393.0@ 9939.00¢ ©.00
25:00  -34.33 1 38.55 58.15 -37.33 .90
05:00 -34.33 2 39.e3 57.89 -28.e3 .90
@5:0@  -34.33 3 39.29 56.8! -25.68B .99
06:00 -8.22 1 41.00 ©&4.87 -18.28 .90
06:00 -8.22 2 40.16 64,79 -1.83 .8@
QE:00Q -8.22 3 39.00 63.19 2.35 .30
07:00 22.73 1 44.93 69,51 g.81 .90
07:00 22.73 2 43.8! 71,50 8.5 .90
. 07:00 22.73 3 42,17 B9.36 32.49 .80
08:90 27.14 1 45,88 71,27 12.57 .90
08:00 27.14 2 43,85 73,78 34,47 .90
2g: 008 27.14 3 2.93 71,69 38.47 .90
09:00 24,08 l 45,88 71,385  13.13 .90
99:00 24.09 2 43.47 73,97 34.0Q5 .90
09:00 24.08 3 43.06 71,68 38.57 .90

10:90 27.20 I 45.83 71.82 14,18 .90
10:00 27.20 2 43.,8%  73.37 34.47 .80
10:00 27.20 3 43.2 71.85 38.77 .99
. 11:00 £4.59 1 45,74 T1.62 13.34 .90
11:00 24.59 43.41 73.90 34.1§ .90

[ ¥

11:00 24,58 43.15 71,58 38.57 .90
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12:00  25.72 1 45,72 71.88 13,76 .90
12:00  25.72 2 43.43 73.70 34,22 .90
12:00  25.72 3 43.14 71.54 38.60 .90
13:00  25.7 1 45,62 71.38 13.80 .90
13:00  25.76 2 43.72 73.78 34.33 .90
13:00  25.76 3 43.03 71.54 38.67 .90
14:00  27.43 | 45,43 72.82 14,25 .30
14:00  27.43 2 43.75 73,59 34.61 .90
14:00  27.43 3 43.03 71.83 38.84 .90
15:00  23.04 1 45,51 72,71  11.97 .30
15:0@  23.04 2 43.03 73.59 33.36 .90
15:00  23.04 3 43.87 71.68 37.9¢ .90
16:0@  22.76 1 45.48 72.17 11.88 .90
16:00  22.76 I 42.94 73.63 33.15 .90
16:00  22.76 3 42.91 71.5¢ 37.69 .90
17:00  23.@1 1 45.45 73.@1 12.22 .90
17:00  23.@1 2 43.08 73,74 33.56 .90
17:00  23.01 3 43.28 71.46 38.17 .90
1g:@@  23.64 1 45.53 72,90 12.53 .90
18:00  23.64 2 42,92 73.55 33.67 .90
18:00  23.84 3 43,83 71.58 38.20 .90
19:00  23.36 1 45.45 72.98 12,2 .90
(- 19:0¢  23.368 2 42,94 73.58 33.60 .90
. 18:00 23,36 3 43.08 71.33 38.i7 .90
20:00  23.74 1 45,38 73.08 12,57 .90
20:00 23,74 2 43.28 73.47 33.81 .90
20:00  23.74¢ 3 43,22 71.69 38.30  .90Q
21:00  28.06 45,3¢ 73,13 12.99 .90

21:00 28.06
21100 28.08

73.40 34,40 .90
43.20 71,66 3B.64 .90

Sy —
rs
~3
w
[{v]

45.46 73,17 13.38 .90
73,40 34,05 .50
43.09 71.69 38.50 .90

22:00 24.69
22:00 24,889
22:00 24.69

A 3 —
F -8
(57
o

23:00 27,27 45,38 73.2 14,18 .90

1
23:00 27.27 2 43.%4 73,40  34.33 .90
23:00 27.27 3 42,07 7,69 38N .90
24:00 27.14 1 45,29 73.47 14,08 .90
24:00 27.14 2 43,24 73,59 34,26 .90
24:00 27.14 3 42.86 71.90 38.84 .90

25:00 23.87
25:00 23.67
25:20 23.67

0.00 999.00 9995.00 @.00
999,00 999.00 .00

N —
[-~]
[-*]
[~

Q
.00 999.00 999.00 0.00
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ey

N rorag N
NN TN | m

100
100
100

:0Q
100
100

100
28:
28:

20
00

29:00
29:00
28:00

30:
30:
30:

31
31
31

32:
32
100

23
“

33
33:
33

34:
341
34:

38
35:
35

36
Jb:
36

m
3
37

38:
3g:
38:

39:
39:
39:

30
30
3@

100
120
100

20
00

00
00
0¢

2e
Q0
00

09
09
)

09
00
00

09
00
00

00
00
20

09
]
00

[ ]
e
F'S
o3

-

IERSNS
(AR N ¥ ]
.

U1 U1
5 Lé

-

rb
(¥

[+2]

23.18
23.18

26.02
26.02
26.92

[SX I ON I (SR AN

oy -

N —

43— [N o8 e Wy -

b Py —

L0 o5 )

N N R P

o )

[ FY O 20

Cd 3

989,09
399,00
988.20

999.00
9599.09
939.00

999,00
999.¢0
939.09

74.2
74.82
75.97

75.39
75.47
76.58

74,74
74,2
75,186

74 .32
73.59
74.36

74,59
73.24
74,32

74,17
73.21
74,40

75.08
73.2
74,47

74.43
?73.32
74,36

4.97
3.7
74,61

.12
73.13
74,28

76,78
73.13

74.22

999.00
999.00
999.00

999.00
899.00
599.00

993.00
899.00
999.00

15.90
38.44
42.73

20.49
42.98
47.29

13.8@
36.00
42.13

13.38
34.19
38.44

13.06
34.01
38.40

11,62
33.32
37.89

12.68
33.84

11,97
33.49
37.96

12,04
33.63
38.13

11.89
33.32
37.73

13.582
34.19
38.50

2.00
¢.09

.00
.00
.00

[

.00
.00
.00

(SRS S

lge
‘90
.30

.90
.30
.90

.90
.90
.89

.90
.90
ls@

.80
‘9@
.90

.30
.30
.90

.90
.90
.90

.90
.90
.90

.90
an
.80

090
.30
.90

Cae
.90
.90




40:00 24.80 45,13 75.868 13.06 .90

N —

40:00 24.80 43.12 73.¢! 34.05 .90
40:00 24.80 3 42.33  74.40 38.47 .80
41:00 27.47 1 44.92 77,04 13.89 .30
41:00 27.47 < 42,98 73.89 34.22 .90
41:00 27.47 3 42.85 75.47 38.57 .90
42:00 23.78 | 44.74  77.31 12,22 .90
42:00 23.78 2 42,88 73,17  33.87 .90
42:90 23.78 3 42.14 74,63 38.33 .90
43:00 24.34 1 45.04 76.2@ 12.68 .90
43:00 24,34 2 43,13 7317 33.98 .90
43:00 24,34 3 42.35 74.868 38.30 .90
44:0Q0 23.18 1 44,66 77.682 11.B6 .30
44:00 23.18 2 43.@7 73.08 33.2% .90
44:00 23.18 3 42.24 74,83 37.69 .80
45:00 23,88 1 44,78 77.43 12.32 .90
45:09 23.88 2 43.12  73.24  33.77 .90
45:00 23.988 3 42,18 74,82 38.10 .30
46:0Q 27.14 1 45,09 75.43 12.36 .90
46:00 27.14 2 43.02 73.24 3.2 .90
46:90 7,14 3 4L.n 75,05 38.30 .30
47102 24.76 1 44,73 7738 12,99 1)
47:99 24.78 2 43,38 73,3 35.91 .9@
47:9 7B J 4.8 75,058 38.3 .99
15:9¢ 2278 ! 44.83 77.18 1,24 .39
48:20 .7 RO B s N ¢ T 1 S s 9 B .90
48:00 23.78 3 4199 75,0 37,42 .30

B L R R T T L

COOQLER NUMRER: 1t COOLDOWN TINE: B
COOLES NUMBER: 2 CO0uOOWN TINE: 8
COGLER NUMBER: 3 COOQLOOWN TIME: 8§

COCLERS N: ELAPSED TIME = 25:00

COOLER NUMBER: 1 COOLOOWN TINE: 2

COCLER NUMBER: 2 COOLOOuUN TIME: 12

COOLER wmBER: 3 (OO0LOOWN TIME: 113
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C¥CLE NUMBER: 8 STARTED: 24 Jul 1887 @7:34:00

ELAFSED CHAMBER COOLER
TIME TEMP $ POQWER FINGER HOUSING HEAT
TEMP TEMP LOAD
() (W) (K (C) (W)
Qd:¢ 22.94 1 9.00 9939.0@ 99839.2¢ Q.00
20113 22.94 Z .00 939.00 989.90 0.00
Ca:is 22.94 3 9.00 999.00 9889.00 Q.00

9.00 9%99.0@ 3893.0@ .00
@.00 999.00 998.00 0.00
999.00 999.00 0.00

J1:00 22.30
Q1:Q0 22.90
Q1:3@ 22.99

i r) -
&
[
[

@2:29 -4,82 1 .00 999.00 998.0¢ Q.00
02:29 -4,82 2 0.0 999.00 9%99.00 .00
@22:39 -4.82 3 .00 999.00 9398.00 0.00
23:00  -31.85 1 .00 9%99.00 999.00 0.@0
93:83 -31.85 2 .00 999.90 939.00 Q.00
Q3:09  -31.85 3 9.00 9399.00 99%.00 Q.00

04:90 -32.386 9.00 999.00 989.00 @.00

!
24:00 -32.08 a .00 999.00 999.00 Q.00
4:2@ -31.76 3 0,00 939.9¢ 9%99.0¢ 0.00
@95:00  -59.78 ! 41.96 57,93 -65,16 .30
Qs5:0¢ -59.78 &  39.3¢ 56.79 -41.68 .90
05:00 -59.78 3 40.88 56,54 -38.72 .90
06:20 -12.03 1 39.80 66.63 -22.08 .99
26:00 -17.03 2 39.1% 84,28 -5.83 .90
06:90 -12.03 3 38.3 63.56 -2.94 .90
07:0Q 25,79 Tooa4.28 7.8l 9.78 .39
-Q7:00 25.79 2 3.3 FHeY 29.48 .90
97:0Q 35.79 3 4.0 88,86 32.73 .90

. 08: 09 26.58 td5.38 72013 12,81 .99
08:00 $6.58 : 43.97  72.51  34.36 .99
08:20 26.58 72.83 38.33 .50

G 3
F
)
wn
(745

Q9:0 25.56
09:89 26.68
09:20  25.66

45,36 2,89 137 .90
43,96 73,718 34.1% .99
72,90 38.94 .99

tad 0D -
&
ra
(-~}
—

19:30 23.84°
10:00 ~3.84
18:00 23.64

45,26 72.86 12.08 .50
43.83 73.94 35.88 .90
72.96 38.20 .90

i Py -
o
-
.
<o
-~

45,08 73,97 .27 .30
73.82  33.32 .50
2.7 73,88 3.3 .99

11:99 22.862
11:00 .62
11:Q0 22.62

W~
o~
o
[~}




12:02 25.985 1 45.¢4 74,32 15,45 .90
12:00 25.35 2 43,73 V3,73 34.26 .90
12:00 25.95 3 42.82  73.28  38.57 [
13:00 237 1 45,24  73.82 12.18 .30
13:20 22.78 £ 43.33  73.%9  33.81 .23
13:00 23.78 3 42.88 73,13 38.C .90
14:00 27.24 | 45,13 73,17 12.23 .30
14:00 27.24 2 43,66 TZ.36 4,49 .30
14:00 27.24 3 42,35 3.3 I8.a7 30
15:00 27.30 1 44,88 74,85 13.55 .99
15:00 27.3@ 2 43,76 73.97 34,38 S0
15:00Q 27.30 3 42,96 73.29  38.57 .50
16:00 27.43 | 45,03  74.3¢ 12.57 .90
16:00Q 27.43 2 43.61 74,13  34.81 .3e
16:00 27.43 3 42,38 73.08 387 .30
17:20 24,68 | 45,88  74.82 12,92 .99
17:Q0 24 .66 2 43.98 74,17 34.01 .98
17:00 24.86 3 42.36 73.9%  38.37 .30

18:00 24.59 44,32  75.9%  i12.8% .50
18:0Q 24.599 T 43.86 74,89 33.95 .90

—

18:00 24.58 3 13.900 73.24 38.33 .90
19:00 <4.86% 1 4%5.2% 74.37 12,96 )
19:00 24.89 2 43.27  74.24 3319 .90
19:00 24.89 3 4279 w.83 38 3% .99
20:00 23.48 1 45,18 74.53 11,99 .59
9:00 23.48 2 43,139 M.l8 33,48 .39
20:00 23.46 3 4341 r2.94 35,19 1)
21:09 27.40Q 1 45,19 73,82 13.88 .33
21:00 27.4Q 2 43.83 13 J4.28 fE@A
21380 27.48 I P 72.63 38.84 L3
22:00 23.38 ! 45,08 T4.83 1i.B@ 49
27:09 23.38 T 43,20 et 3n.42 .99
22:8Q 23.38 b S .88 37.88 .90
23:00 24,40 1 45,84 T8.87 12,71 99
23:90 cd. ) oy 43,43 73,13 33.88 ag
23:90 4.4 3 42087 2.8 38.33 2
24:08 2?7.97 1 45,9t 74,30 13,41 .38
24:00 27.917 2 43,38 V4.2 3418 90
24:100 27.87 3 42.96 72.48 33.57 .89

25:00 26, 0.0 399.00 992,20 Q.00
25:89 725.60 2 Q.00 999.00 999.90 Q.
75:00 738 .00 939.90 999.00 ¢€.00

&
(-4
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27:00
27:00
27:00

28:00
28:00
28:208

29:00
29:00

J

rJ
[
[~

L4 1.4 L4
(&)
oy

A i L
&

TR
32199

3332

29:00
39:20
19:00

726.00
726.00
726.00

.00
.20
.09

~ ~3 3
cCyrdrs
oo,

.00

I
3 3
o

52.76
52.76
52.76

J
0

Cat L LA
1 -1

24.34
24,38
23.08
23.98
23.98

24.8
l4.87
<d.8

o3t
23
3.

24.87

22,8Q
22.80
Z2.80

24.83
24.83
-4.83

25,79
25.78
28.79

23.04
23.04
23.04

— worg —

E I S L Fd - L 13 - Cdre — N r3 — H o - N

At ry ~

£d

— Cut PO o td o (973

s 02

Ced DD =~

[
=
(]

48.60
46 .55
46.98

47.40
49,16
44.49

45.5Q
$3.71
47,45
48.23
43.82
42,13

45,33

L
03 s
&

o

s

[~
N
v
iad <3 %3
Ul € ~

£
F3
(2

&
&

g t A

o> OV G

y 29
]
.
[~
[

999.00
999,060
398.00

$99.00
993,00
339.00@

999.00
999.02
399.0¢

79.27
78.29
79.50

77,66
7.2
78.29

74,88
72.7%
74,78

74,29
2217
LY

74.20

T4

2.0

~3.90

74.88
T8

78,8

5,39

“n
AR R

s -
)

[

75,82
73.32
73.74

3

~3 ~3
4 P3N

o r e
€ 3ty

78.55%
72.59
73.78

75.58%
72.83
73.50

989.62
399.20
8999.00

999.00
999.00
9899.90

999.009
995.00
959.20

36.64
B1.45
85.41

26.79
5Q.53
55.09

12.82
35.36
38.7%

t1.86
33,32
37.79

13,19
34012
38.47

11,82
33.38
37.7%%

13018
38,12
38.47

1L
3.0
7.59

13.86
34,22

8.4

13.38
3418
18.50

11,89
33.36
37.79

[ IR~

[ S BN

[ SIS R

.00
.00
.29

.00
.20
.00

.00
.00
.00

.99
.90
.9Q

.99
.92
.90

.30
.99
.90

.99
.90
lg@

.3Q
.30
)

.99
5]
» 30

.38
,90
»30

.98
.90
Cgo

.90
.90
.90

.99
.99

.99
.90
.90




49:09 3,18 ' 44,89 75.82 11,94 .30
49:20 23.18 2 43.65 72.63  33.50 .90
42:20 23.18 3 2.42 73,97 38.03 .50
41:29 27.43 i 44,78  75.51 13.69 .90
41:00 27.43 - 43.84 2.51 34.2 .80
41:00 27.43 S 42,7 72.74  38.87 .90
42:00 22.83 1 44,79 75,43 11.66 .30
42:00 22,83 2 43.81 72.55  33.36 .99
42:00 22.83 3 42,53 73.78  37.83 .30
43:00 23.18 1 44,76 75.32 11,69 .90
43:00 23.18 2 43,94 72.683 33.G58 .90
43:00 23.18 3 42.54 74,01 37.93 .90
44:00 25.99 ! 44,73 75,53  13.48 .90
44:00 258.99 2 44,47 72,55 34,29 .90
44:00 25.99 3 42.50 74,13  38.5Q .90
45:00 27.40@ 1 44,80  75.55 12.61 .90
45:00 27.40 2 43.84 7Z2.01 34 .87 .90
45:00 27,40 3 42,55  74.03 38.77 .90
461002 PR R 1 44.8%  75.36 12.43 .90
46:00 27.14 2 44,50  72.59 34,61 .90
46:00 27.14 3 42.%4 73.87  38.87 .90
47:00 23.74 1 44,88 75.2 12.22 .90
47:00 23.74 2 44.01 72,74 33.88 .90
47:00 23.74 3 42.82 7T3.SI 38.20 .30
48:20 25.9¢ | 44,90 75.24 13.45 .99
48:09 25.82 2 44,02 72.87 34.28 .90
48:00 256.92 3 42.81 73.67 38.64 .90

. . e s - - - S - Y - Wy = v = Y A% e e e G o A . = = e S e o

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: [ COOLDOWN TIME: 8
COOLER NUMBER: J COOLDOWN TIME: 9

- 4 - A e - = s e e L T e A A A s S W 4w A e A e o e

COOLERS ONjs ELAPSED TIME = 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 10
COCLER NUMBER: 2 COCLDOWN TIME: 1@
COOLER NUMBER: 3 COOLDOWN TIME: 10

o A o e a D T e ) AP b Wb S M . et T AP M e e TE e S S M o e A S A <0 W W et on e e A e
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CiCLE NUMBER: 3§ STARTED: 26 Jul 1387 27:35:00

FLAPSED  CHAMBER COOLER
TIME TEMP ¥ POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(s (W) () (C) (W)
g@2::s 339,00 ! ©¢.00 959.00 99%.00 0.00
J9:!5  2939.90 2 0.¢0 99%.00 999.00 0.00
ge:15  995.00¢ 3 .20 999.00 999,00 0.00

0.0¢ 332.00 8592.00 0.00

1
A1:02  9%89.00 2 .00 999.0@0 999.92¢ 0.00
d1:00 3995.00 3 .00 993.00 933.20 ©.00
02:00  393.00 1 2,20 999.22 883%.00 Q.00
@2:00  999.00 z 0.0¢ 993.00 999.00 Q.00
92:00  999.00 3 .20 999.00 3%8.00 0.00
27:00  9%83.@¢ ! .20 999.0¢ 9%9.00 0.00
@3:02  999.00 z 2.29 999.0¢ 839.0¢0 0.00
@3:00  988.20 3 .29 999.00 993.00 0.00
@4:00  999.20 1 0.00 9399.0¢ 98995.00 .00
04:00  998.00 2 .90 999.00 9%9.00 0.00
24:02¢  999.00 3 .02 999.00¢ 8%89.00 @.00
85:00  -32.52 1 38.92 2.53 -48.75 .99
05:0@  -32.52 2 37.8¢ 61.27 -24.9 .90
05:00 -32.52 3 37.768 6@.53 -21.30 .90
06:00 ~7.87 | 49.53 B&.7Z -18.28 .90
06:00 -7.97 2 39.45 65,12 -2.01 .90
06:00 ~-7.97 3 38.56 64.87 1,72 .90
27100 24.34 1 44,45 70,20 .74 .90
@7:00 24.34 2 42,32 TM.730 28.41 .90
07:00 24,34 3 42,10 70.8% 32.83 .90
08:20 26.81 | 45,22 71.81 12.11 .90
08:00 26.81 2 43,43 73,74 34.3B .90
28:00 26.81 3 42,36 73.55  38.57 .90
23:00 YR 1 45,11 73.13 12.2 .99
09:00 27,11 2 43.2 74,01 34,47 .90
63:00 27010 3 42,61 74.28  38.64 .90
10:09 27.27 1 45,05 73.51 12,87 .90
10:00 27.27 2 43,78 74,2 34,81 .90
10:00 27.27 3 42.77  74.43 38,98 .90
11:00 =7.24 1 45.38 72.585 13.48 .90
1i:00 27.24 2 43.94 74,51 34,40 .90
11:09 27.2 3 42.84 73.34 38,71 .90
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10:00
12:00
12:00

3:20
3:00
3:00

14:00
14:00
14:00

15:00
15:00
15:00

15:00
16:00
16:00

17:00
17:00
17:00

18:00
18:00
18:00

19:00
19:00
19:00

20:00
Z0:00
20:00

21:00
21:00
21;0@

NN
[ LS AN I £
[
S0 S

23418
23:18
23:18

24:00
24:00
24:00

25:00
25:00
25:00

23.99
23,88
~3.993

24,20
24.20

24.2

23.46
23.486
.48

~nN
w

.83
.83
.83

NS
(% BN By L8 ]

.87
.87
.87

[ B o8 B g8 §

NN

~J

.81
01
23.01

r

~
(]

23,11
23.11
23.11

22.97
22.97
22.97

24,78
24,76
24‘?8

27.30
27.30
27.30

23.99
23.998
23.99

23.48
23.48
23.46

25.92
25.982
25.92

23.08
23.08
23.08

d o —

4 P

[C2 I o Bl

w3 —

W™y —

O N —

N 9 —

Gl N

N ra —

45.293
43.88
42.83

45,43
43.58
43.07

45,46
43,33
43.08

45.73
43.28
43.04

45,16
43.50
42.95

45,29
44.05
43.01

45.19

72.51
74,82
74,32

72.40
74.86
74.36

72.63
74,78
74,24

72.82
74.78
74,13

72.82
74,83
74,17

72.88
74.70
74.47

72.88
74.86
74.20

72.86
74,86
74,36

72.86
74.82
74.13

72.98
74 .88
73.97

73.01
74,74
74,13

72.98
74,83
73.87

73,17
74,40
73.87

999.00
999.00
8899.00

12.28
33.98
38.37

11,41
33.39
38.00

11.41
33.49
38.03

11,82
33.60
3g.00

11.38
33.42
37.96

12.92
34,18
38.69

12,39
34.54
38.74

12,36
34.01
38.54

11,94
33.84
38.37

13.41
34.40
38.88

§98.00
999.00
989.00

o9 C

.30
.30
.30

.90
.30
.90

.90
3¢
.90

.90
.9e
.30

.90
.90
.90

.30
.90
.30

.90
.90
.90

.90
.99
.90

.50
)
.90

.90
.90
.80

.90
.89
.80

.99
.90
.90

.50

.80
.90

.00




26

2
&

261

27:
27
27:

28:
28:
100

28

100
100

20

09
0@
0@

20
20

29:00
29:00Q
29:00

100
100
109

1:i29
100
100

100
100
100

100
100

33:00

24:00

36
36
36

37:
37
37

38:
38
38:

39
39:
39:

100
100

H 1]
5:0@
100

100
109
100

00
20
00

00
20
20

00
00
00

37.49
37.48
37.49

51.70
51.70
51.70

51.83
51.83
51.83

51.54
51.54
51.54

37.86
37.86
37.86

26.58
26.58
26.58

) A
[ EY |

24.27
24.27

26.05
26,05
26.05

25.998
25.99
25.99

25.88
25.889
25,88

25.92
25.92

~n
o
3

[N T SN R o8 |
383
o O

Ol O G4

22.94
22.94
22,94

27.50
27.50
27.50

Wy — [EVRE N I (SR N N — (SN NI

— O ) — OF NS I — [ SN o8 B Gt 03— w3 —

ol

o ny —

—

[SYRN N}

999.00
999.00
859.020

959,00
933.20
989,20

999.00
9939.00
398.00

89.99
78.48
84,38

89.03
72,17
79.08

88.59
72.85
79.2

88.18
2.7
739.35

89.40
72.94
78.27

30.21
73.09
79.48

8@.13
73.08
79.68

898.00
999.00
998.00

999.00
999.00
898.00

889.00
939.00
999.00

38.23
63.65
68.25

25.25
50.03
54.59

14,39
37.05
41.34

12.78
33.81
38.23

13.55
34.22
38.57

13.45
34.12
38.44

13,41
34.12
38.50

13.48
34,22
38.80

.31
33.22
37.89

11.34
33.18
37.68

12,87
34.43
38.60

.30
.90
.50

.90
.92
.90

.90
.90
.90

.90
.90
.90

. 90
.90
1] 80

.90
.90
.90

.50
.90
.82

.90
.90
.90

.90
lga
.80

.90
Ige
.90

.90
.90
.90




40:00 25.99 1 43,56 90.54 13.52 .30
40:00 25.39 2 43,01 73.51 34,19 .90
40:00 25.99 3 41,59 79.82 38.50 .30

e e Lt s - 8 T b o A e e At e ot - — - —— 7 . o Ty

COOLERS ON: ELAPSED TIME = 4:20

COOLER NUMBER: 1 COOLDQWN TIME: 7
COOLER NUMBER: 2 COOLDOWN TIME: 7
COOLER NUMBER: 3 COOCLDOWN TIME: 7

e o e e Tt ot v . = . - b i e 4 ek s s v b S e T = ————— - e = =

COOLERS ON; ELAPSED TIME = 28:00

COOLER NUMBER: | (COOLDOWN TIME: 13
COOLER NUMBER: 2 COOLDOWN TIME: 13
COOLER NUMBER: 3 COOLDOWN TIME: 13

e - e e S et = _ T T - - — - —— "
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CYCLE NUMBER: 1@ STARTED: 29 Jul 18987 11:30:00

ELAPSED CHAMBER COOLER
TIME TEMP £ POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(c) (W) (K) (c) (W)
00:00 -4.456 1 .00 1589.00 999.00 Q.00
20:00 -4.46 2 .00 999.00 998.0¢ 0.00
00:00 -4.46 3 0.00 999.0@¢ 938.0¢ 0@.00
01:00 23.32 1 .00 999.00 999.00 0.00
Q1:00 23.32 2 @.0¢ 999.8@ 99%.0¢ 0.00Q
@1:00 23.32 3 .00 999.00 998.00 ©0.00
@2:00 ~4.79 1 ¢.90 9939.0@ 999.¢0 Q.00
22:09 -4.79 2 .00 999.00 S99.00 ©2.00
02:00 -4.79 3 .00 9393.00 989.00 @.00

@3:00 -28.9! .00 999.00 985.00 @
03:0@¢ -28.5! 2 .00 999.@0 999.00¢ Q.00
@3:00 -28.51 3 Q.00 999.0Q0 99%.00 @

—_—

04:00 -31.70 ! .00 5399.00 999.00 Q.00
24:00 -31.70 2 9.00 999.90 995.00 0.00
04:08 -31.70 3 .00 999.00 899.00 0Q.00Q

05:0@  -31.02 1 39,88 81.27 -31.47 .99
@5:00 -31.02 2 38.00 59.88 ~23.70 [
@5:00  -31.02 3 38.483 B83.47 -20.17 .90

26:00 -6.9¢4 1 41,04 G66.10 -7.35 .90
06:00 -6.94 2 39.25 bB4.86 -1,09 .99
06:00 -6.94 3 38.98 67.83 Z.587 .90
Q7:00 20.07 1 44,90 70.28 18,47 .80
Q7:00 20.07 2 42.87 70.28 28.1%8 .90
07:00 20.07 3 42.23 71.468 31,55 .90
28:00 24.45 1 45.52 71,73 24.23 .90
08:00 24.45 2 43,2 72.32  33.84 .80

28:00 24.45 3 43,02 73,17  38.13 .90

09:00 24,90 | 45.45 71.898  24.58 .90
09:20 24.90 2 43,07 72.40 33,91 .99
09:90 24.90 3 42.87 73.88 38.23 .90

45,45 72.44 23.84 .90
72.85  33.70 .90
43.1@ 73.84 38.Q6 .90

19:00 23.83
10:20 23.83
10:00 23.53

o -
rs
~n
w
w

11:00 27,37 1 45,21 73,36 27.50 .90 -
11:00 27.37 2 43.18 72,71 34.3B .90
11:00 27.37 3 43.13 74,01 38.84 .92




12:00

12:00

13:00
13:20

20:00
20:00
20:00

21:00
21:00
21100

22100
22:00
22:00

o3:00

29:00
25:00
25:00

F3FJ D
o N o
w «C
rsfF3

(AN — oy -

i ray -

—

[ O BN

— oty —

[FXI oV

ry — L -y - [OVRN £F B o r) —

) -

o) - [SYIN 2 ]

LN —

75,38
73.83
74 .24

75,01
73.74
74.36

75.32
73.82
74.47

75.36
73.589
74.43

75.62
74.058
75.13

898.00
889.00
8899.00

999.00
999.00
999.00

.50
.30
.30

.99
.50

|g®
.90
.50

.90
.90
.99

.30
.90
'90

.90
.80
.50

.80
.99
.90

.90
.90
.80

.90
.90
.90

.90
.90
.90

.90
.99
.90

.90
.90
.90




rJ oy
[SFIN 55

[ S
[Ss RN VIR Y]

s
<

[2: 3 ¥ BN o)
QS B
[ IR oA

[ SN 4 N £V

30:20
30:20
30:00

31:00
31:00
31:00

32:00
32:00
32:00

33:00
33:00
33:00

34:00
34:00
34:00

35:00
35:00
35:00

36:00
36:00
J6:00

37:00
37:00
37:00

38:00
38:00
38:00

39:00
39:00
39:0Q

(O3 I Y 0|
3 -1 =)
PN
W o W

i
~J

51,
51.

SRR
DY VR W)

52.07
82.07
52.¢7

5..04
52.04
52.04

38.27
38.27
38.27

27.04
27.04
37.24

23.89
23.99
23.99

23.8S
23.85
23.85

27.34
27.34
27,34

23.78
23.78
23.78

24,30
24,30
24.30

27.34
27.34
27034

27.40
27.40
27.409

26.09
26,08
26.08

Ny —

(ORI 8]

(A4 Ty — N r) -

—_—

W3 — [PV 05 ] O 0y —~ wrJ3 —

i N

3 -

O M) -

.00
.20
.00

(SIS S

[

.00
.00

=)

.00

SS NS

50.67
46.36
46.09

47.57
45.05
43.96

45.38
43.37
42,05

45.23
43.17
41.96

45.N
43.11
41.89%

44.88
43.31
41.89

44,75
43.28
41,79

44,69
43.52
42,09

44,51
43.¢9
41.91

44 .47
43.28
41.89

44.8!

43.5i
41.83

D-39

998.00
999.00
989,00

2999.00
999.00
999.00

999.00
999.00
3999.00

79.54
79.39
2,58

78.39
76.20
81.08

76.16
73.51
78.77

75.55
72.87
77.70

75.66
72.83
77.50

76.66
72.90
77.82

77,38
72.98
77.58

7.7
7317
77.12

78.27
73.17
77.20

78.39
73.40
77.43

78.20
73.63
77.96

399.00
989.00
939.00

8999.00
989.00
399.00

995.00
339.0¢
933.2@

53.72
64,48
65.22

49,92
50.77
85.587

37.08
37.90
42.46

33.48
34.33
38,491

33.18
34.05%
38.60

33,63
34.87
390@‘

33.18
34.12
38.87

33.28
ja.2
38.81%

33.63
34.61
39.08

33.56
34.54
38.88

33.56
34.57
39.04

SO S

.90

.30
.99
.90

.90
.99
.90

<99
Qg@
.90

.90
.90
.90

.90
.ge
09@




40:00 27.27 44.80 77.00 33.87 .30

|

49:00 27.27 2 43.81 73,70 34,87 .92
40:00 27.27 3 41,92 77.85 39.1§S .30
41190 26.@9 1 44,88 756.74 33,87 34
41:02 26.@3 2 43,85 73.74 34,67 .90
31:00 26.98 5 42,83 77.93  39.u1 .99
42:00 23.8C 1 44.73 77.43  33.1S B
42100 22.92 2 43,53 73,73 34,15 <9
42:00 23.92 3 42,93 77.58  38.71 39
43:00 22.53 ! 44.53 78.31 33.04 .28
3:00 23.53 2 43.5%4  73.74 4. .92
43:00 23.53 3 42,11 77.62  38.80 .S
44:00 24,16 1 44 .6@ 78.46  33.18 32
44:00 24,186 2 43.8t 73,97 34,22 99
44:09 24,186 5 41,88 77,82 38.74 34
45:00 24.06 ! 44.69 78.62 33.C2 . 3¢
45:00 24,906 2 43.68 74,13  34.15 L3¢
45:00 24.06 3 4l.14  77.79  38.98 . H¢
46:2Q 24.68 ! 44,83 78,63 33.3C 3¢
48 4,83 24380 74.01 34,26 L3
48:02 d.83 J 41,38 77,54 39, h)
4710 C3.Bd 1 44,51 78.73 .87 <3¢
47100 2364 2 437 74,89 34.00 .39
47:¢9 23.84 S 41.%¢ 78,50 38.91 IV
18190 23 ! 44,38 78,77 32.80 .59
L3:¢¢ 3T I 44,95 74,43 312 .30
43190 3.7 3 41.8% 78,82  38.84 .39

R R e e N N e e L R )

ON: ELAPSED TIME = 4:00

“mn e
wydab®

[*4]

TI0LER NUMBER: 1 COOLOOWN TIME: 8
T20LER NUMBER: 2 COOLOOWN TIME: 8
C3OLER NUMBER: 3 COOLDOWN TIME: 9

- e s e W e e em A S T R e am G M e em G S e b de A A e ah A R W A e G T e G S e M e e e em W e L

COQULERS CNy ELAPSED TIME < 23:00

COOLER NUMBER: t COOLDOWN TIME: 13
CCOLER NUMBER: . COOLOOWN TIME: 13
CCOLEF NUMBER: 3 COOLDOWN TIME: 13

B R N L L L e I R R e L L R T




CYCLE NUMBER: 11 STARTED: 31 Jul 1987 13:09:00

ELAPSED CHAMBER CCOLER
TIME TEMP £ POWER FINGER HOUSING HEAT
TEMP TEMP L0AD
(C) (W) (K (Cy (W)
00:! 23,08 0.0 999.00 99%9.0¢ Q.00

1 2
20:15 23.e8 2 .22 999.90 998.00 0.00
@Q:15 23.08 3 @ 9399.00 999.¢¢ €.90

21:00 22.87 ! @.00 9S89.9@ 993.02 Q.00
21:00 22.87 2 .00 999.00 998.00 Q.00
01:09 22.87 3 .00 998.00 S99.00 Q.00
02:00 -4. 7 1 .02 999.00 9%5.00 Q.00
92:00 -4.71 2 0.00 999.00 999,00 Q.00
92:90 -4, 7 3 9.20 999.00 993.00 Q.00

23:@@  -31.4%
@3:00  -31.47
03:0¢  -31.47

S
[
o]

989.00 999.00 Q.00
9.0¢ 993.00 9%%.0¢ Q.
999.00 999.00 Q.00

[E¥ I g0
[
[
[-~]

04:09 -31.82 1 Q.09 999.0¢ 999.0¢ @.00
94:00 -31.92 K .00 999.00 899.¢0 .00
Q4:20 -31.92 3 0.08 999.00 9383.00 0.30
95:00  -3z.23 v 40,190 61,10 -24.6! .30
s5:00¢  -32.32 2 38.64 63.98 =~23.3%% .99
05:00  -32.32 3 38.16 B64.50 -19.12 .9
¢6:02 ~7.8% ! -39.98 87.60 -2.70 .90
96:09 -7.87 2 39.88 68.32 ~1.80 .90
06:00 -7.87 3 38.4¢  G8.10 2.38 .90
97:00 19.82 - v 4418 TL.B9 0 TN .99
97:00 19.82 2 433 72T 8.4l N

T Q7:00Q 19,82 3 41,88 Y2.0% .35 .90

46,87 73.48  33.04 .90
73,78 34.40 .99
42,43 7466 39.84 5@

©¥8:00 25.04
29:00Q J5.04
08:00 25.04

[ 873 N g
&~
L2
Lo
m

09:00  23.87 1 43,85  T4.85  32.80 .99
09:00  2..87 43.99 73,34 3418 .92
09:90  23.67 74,87 38.88 .90

[ X 8
&
2.2
w
w

44.90  75.24  33.56 .40
42,40 75.28  39.38 .90

10:00  27.50
10:00  27.50
10:00  27.50

L ) —
3
(¥4
<23
p

11:0@ 23.83 1 44,78 75,39 32.60 .80
11:00 23.53 2 44,07 74.78 34,15 .90
11:00 23.83 3 42.%t  75.%1  36.81  .8@




12:09
12:00
12:00

13:00
13:00
13:00

14199
14:0¢
14:20

15:99
15:90
15:90

165:0@
16:90
15:9Q

17:20
17:00
17:09

18:99
13:99
19:90Q

19:29
19:99
19:190

20:00
20:0¢
20:00

21100
2100
L]

22:00
21
22:00

23:00

23:00

I35:00

24:00
24:00
24:90

25:00
25:00
25:00

24.78
24.78
24.76

27.4Q
27.49
27.40

26.3%
26.95
26.05%

22.99
2.9

22.39

23.29
25.29

23,129

«3.38
£3.33
33.38

24,94
24.98
24.94

24.34
24.34
24,34
23.08
23.08
23.08

726.00
726.00
726.00

[ ST AN wnry — [V A B Wy —

Cd oy -

i 3 —

wre —

€ Pod =

[

Cab o} =

td fd — A T

—

[ B2 ]

PP X

44,79
43.81
42.50

44,74
44,27

A7 o0

b e

44,71

42.82

44,686
43.87
42.73

44.73
43.95
42.78

44 .68
43,69

42.32

44.59
44,53
43.14

44,81
44.93
42,38

44.57
45.16

2.7

44.48
45.24
42.32

45,

42.91
34,5%
45,24
42.58

44 .51

44,99

42.81
¢.00

0.00
¢.00

D-42

- 74,51
75

44,68

75.39
74.9@
75.47

75.47
74.78
7¢.28
75.47
~4.,55
75.29
D

38

75.89
75.36

75.3%

75.83
78.46
75.28

76.3%

75,14

- 78.585

77.3%
.

S 18.7M9
- TE.24

4,08

76.82
78,01
74.78

16,47
?SJ ?8
T4.97

16,74
75.59
75.95

76,68
75.97
75.13

999.00
999.0@
999,00

32.49
33.81
38.64

33.329
34.74
39.31
z2.82
".‘1."'9
39.52

> = "7‘)
33.98
38.94

33.2%
34.57

33.49
.1
339.48

33.42
14,74

39.48

32.38
33.81
38.80

32.73
j8.22

38.98

32.66
3418
3g.384

33,14
Ja.64
39.:28

33t
34,61

39.26

32.63
34.95
38.88

999.09
999,00
995.00

o D
S )

.30
.30
.30

.30

.58

.99
-1
L9

.30
090
.90

0"59
.- 1Y)
98

.50
.99
.99

.00
2.00
d.00




25:00 726.9Q9 1 ¢.00 9%839.0@ S99.00 .00
26:00 726.00 2 0.00 9939.00 995.00 Q.00
26:00 726.00 3 .00 988.00 9S8.00 Q.20
27:00 726.00 ! .22 999.00 S599.0¢ .00
27:00 726.00 2 2.0¢ 999.00 S89S5.00 0.0
27:00 726.00 3 0.20 993.0¢ 8389.00 0.00
28:00 726.00 ! 0.80 999.0¢ 889.00 0.00
28:00 726.900 2 0.80 99%.Q¢ S39.09 @.20
28:08  726.00 3 0.00 998.0@ S95.90 .90

29:00 §3.25 48.46 B8t.50 6@.47 .99
29:00 53.25 2 45,98 77.93 &61.66 .90
29:00 83.25 3 45.76 78.89 66.11 .99

—_—

39:99 7.7 1 15,48 2,82 49.,8S .30
30:99 I7T.78 2 44,72 76.86 S0.99 .90
39:02 37.78 3 44,27 73.23 86.18§ .90
D 23,60 1 44,39 79.54 33.87 .90
Jrage ~3.582 2 42.82 73,44 J4.8 .99
MEE:D 23.89 3 4aZ.t§ 75,38 39.u99 .39
3209 27,01 ! 44,23  79.3% 33.83 .90
32199 2T 242,88 "It 3aLET .93
TN 2T 3 42,487 /.43 39.43 .99
T - 1 1 44,19 73,89 31.33 .8@
I 22.9¢ oAl 73.28 0 33,83 .39
T3 oo T 3 31.38%8  Ta.§r 2§.54 , 99
RGN 23t 1 43,19 19,92 3U.%% 92
I3 23 > a2.83  73.4800 3307 a9
343 230 Ia2.8% 0 75,91 8.1 S0
QR o*. 32 ! a4.'% BR.Q4 33032 .38
is:QQ a7T.38 2 &L 13,07 34,89 .90
s oy 3 30 4.3 Tt 33.28 .90
3622 25.82 ! $2,18 BR.98  33.2% .99
58 ~5.82 o aI.8) TILOE 3Q.47 .89
362 -5.82 I &I.54  76.09 349.35 .90
3720 c3.e4 1 44,98 8. 20 32,82 .90
WIEE ) 23.04 . $3.%4 73.886 33.8¢ .G0
37:39 S3.04 3 42,43 76,43 38.8! .90
. ' : 38100 24.237 1 44,18  80.00 33.0 .90
' - 36:90 24,27 2 43.va 73,86 338,28 .90
38: 00 24,27 3 42.48 75.88 39.!S§ .90
39:09 21.43 1 44,.%3 79,89 33,49 .99
39:92 27.43 2 43.84 73.40 J4.74 .90
39:09 27.43 J 42,75 5.7Q 35.48 .90

D-43




49:920 27.47 44,23 79.77 33.46 .80

|

46:00 27.47 : 44 .13 73,24 34,74 .90
42:00 27.47 3 42,55 75.32 39.38 .90
41:00 27.83 ! 44,24 79.89 32.63 .90
41:00 27,82 2 44 .46 73.94 34,895 .92
41:00 27.53 3 42.67 75.29 39.62 .90
42192 27.37 | 44,08 80.08 33.32 .90
22000 27,27 z 44,30 74.01 34.71 .90
47190 27.37 3 42 .66 75.36 38.3S .30
43:90 £5.3:2 ! 43,17 73.66 33.29 .90
43:09 26.82 2 42,38 74.47 24.81 .89
43:00 25,82 3z 42.77 79.28 39.38 .90
44:Q0 27.583 | 44,19 8Q.18 231.60 .90
314:909 27.53 2 44,13  74.66 34.8% .90
44:90 27.83 3 42.89 T9.43 39.85% . 8@
15:09 23.85 ! aa.14 30.39 32.94 .99
45:90 23.8% 2 43.87 T4.7¢ 34.29 .99
i5:00 23.88 3 47.83 74.92 39,19 .90
45:90 27.43 1 44,97 30.35 33.39 .80
8190 7 2 44,99 .66 34.87 .99
23 783 304l T8 39.38 1]
4700 25,79 ! 44,98 82.59 33.0 .92
47109 25,78 2 43.88 T 34.81 40
AT <8 M 3 47.8 T8.'3 0 39.38 .90
44:92 25,88 ' 44,190 g9.46 332 .39
dF: 0 <%.88 < d3.18  TI.9T 34,54 .93
48:09 25.8% 3 az.8d TRLIQ 1gon .59

ZIQLERS ON: EULAPSED TIHE = 3:23

COOLER NUMBER: 1 CUCLODWN TIiME: 8
voDLER NUMBER: 2 COOLDOWN TiME: §

SOCLER NUMBER: 3 COOLOOWN TiME: §

COOLERS CNi ELAPSED TIME = 2§:32

SOCLER NUMBE®R: 1 COCLOOWN TIME:r 1

CLOLER NUMBER: 7 COCLDOWN TIME: 10

SG0LER NUMBER: 3 COULDCWUN TIME: Wi




CYCLE NUMBER: 12 STARTED: 2 Aug 1387 13:12:20

ELAPSED CHAMBER COOLER
TIME TEMP £  POWER FINGER HOUSING HEAT
TEMP TEMP LOAD

(C) (W) (K) (<) (W)

‘ 0e: 15 23,03 ! .00 999.00 999.0¢ @.20
20:!9 23.01 2 .00 999.00 993.00 ©.00
00:15 23.01 3 .00 999.00 9939.0¢ 0.00
01:00 23.01 ! 0.00 999.00 999.4¢ ©.00
01:00 23.01 2 .00 999.00 939%.00 0.00
Q1:00 23.0! 3 0.00 999.9@ 999.00 0.Q0
0.:00 -4.68 ! 2.00 999.20 999.00 Q.29
02:00 -4.68 2 2.20 999.00 999.0¢ Q.20
©2:00 -4.568 3 0.00 999.00 999.20 9.00
23:98  -31.55 | .00 599.00 999.00 .00
03:30  -31.5% 2 .00 999.@90 999.00 Q.00
23:90 ~31.55 3 9.00 993,090 9399.90 0.90

94:00 -32.56
Q4:00 -32.58B
Q4:90 -32.58

9.90 93395.9@ 999.0¢ Q.90
9.00 999.00 939.00 0.00
599.00 999.00 Q.90

s o3 —
o
[
<

05:00 -30.98
05:Q0 -30.99
95:90  -30.98

40,98 &1.83 -14.53 .90
61.92 -23.086 .9Q
39.43 62.78 -16.83 .39

o 3 -
(&)
3
4
@

@6:39 -7.75 1 39.95 8. -2.77 .90
J6:90 -7.75 &  3%9.4Q0 BS.6Y  -1.B9 .90
§7:90 21,99 !odd.14 2,48 27.57 .90
07:Q0 21.99 2 4273 Tr.e8 2878 .99

C 0709 21,99 3 1,80 72,48 3.7 1)

09:00 24,086 1 44,88 . 32.87 .0
08:20 24.08 < 43,60 73,47 3418 .90
08:00 24.36 3 42.48 5.39 38.98 .90
o3:80 27.3 1 44,30 765,43 33,74 .89
09:90 27.39 < 84,28 7447 35.08 .50
29:00 27.3@ 3 42.63 75.78 39.69 .90

10:39 22.68 44 .88 75.62 32.318 .99
d 19:30 2.66 2 44,60 T4.32 33.9 .50
19:00 22.66 3 42.82 75.47 36.M .30

1.:00 26.97
11:Q0 26.97
11:00 26,97

44,82 78.66 33.49 .90
44.80 74.55 34,83 .90
43.24 V5.86 39.92 .90

[FYRS




12:00
12:00
12:00

13:00
13:00
13:00

14:Q0
14:00
14:00

15:90
15:00
1500

16:00
16:00
16:20

17:20
17:00
17:00

19:09
19100
18:28

13:29
19:908
19:09

~@:00
29:00
c3:00

130
]
199

g5 T3 0 S
-

-3

R
< & D

3 r-3 £
r3 i
e oo

3 NIt

[erey
[ -]
@ S

7

199

s

24:00
24:00
24:90

28:00
25:09
25:00

24.08
24,09
24.09

7.47
27.47
7.47

27.50
27.50
27.50

27.34
27.34
27.34

2,83
32.83

(&3]
£

o
L

-

3 13 P
T3 B4 Pl
0D o O
o o

[ I R N
i OF
3 R DS
-3 1

»

2
"y
[~
[~

22.90
22.90

W —

—

[S3 N ]

d bd - €3 3 [ U % B tst B3 = Gl T — ey — (N Do Lo IS — [CYIN NV I G rd —

G ) -

L P -

76.78
74.47
75.24

76.62
75.13
75.28

-3
Ul nom
[ I YN ]
0 rv w

-~ J

rJ -1 &
[ ARSI ]

3 -~
d

78.55
70.62
74,90

76.81
76.58
74,74

79,89
77.27
74.73

76.2Q
77.08
74.82

77.2@
TN
74.87

7.8
T7.68
T5.47

T7.54
723
75.55

77.43
76,28
74.82

76.89
76.51
75.08

999.00
999.00
399.00

33.08
34.43
39.28

33.63
34.85
39.58

33.53
34,81
22.53

33,43
34.74
39.52

33.38
34.57
39.38

33.79
34.85
39.865

33.48
34,561
39,38

32,48
33.79
3.7

32 42
33.67
38.87

33.60
34,78
39,988

13.86
3‘767
39.45

33.49
34.61
39.38

32.713
33.88
8.7

$93.00
939.00
4593.0¢

.90
.99
.99

.30
‘30
.99

.33

* wW

.92
.99
.90

.90
.92

.90
.9e
.90

.50
.30
8¢

.99
.99
.39

.90
lgw
.30

.99
.30
.50

.39
1)
.90
.99
.90
050
Qge




28:00
26:00
26:00

27:00
27:00
27:00

28:00
28:00
28:00

29:00
29:00
29:00

32:99
REND)
I2:09

31:90
31:2¢
31:00

32:09
32100
32:2@

33:90
33:00
331900

34:9Q
34:08
34:90

Ig:d@
35:40
351900

I6:99
3£:29

36:00

37:00
37:90
37:00

38:20
38:00
38:00

39:00
JS:20
39:00

37.35
37.35
37.35

Cyrl) - [P N

o~y - e ry -

Cd 0 - Lt — 4 ) — W rag —

G F3 ~

44.44

-
4.2

41.87%

44,93
42.48
42.10

44.¢1
42.39
42.18

44,37
42,80
42.04

993.90
89%.00
995.00

999.00
399.00
g98.00

999.00
899.00
985.020

81.00
78.66
82.54

§0.'€
76‘0]
80.04

78.35
73.51
78.20

-(,'I + 54
72.83
76.97

77.77
.M

77.04

77.93
72.5%
T

78,00
73,08
76.97

77,84
72.86
77.35

73,20
2.
7.2

78.50
72.59
76.84

78.62
72.78
76.58%

999.00
999.00
995.00

899.¢C0
999.00
899.00

995.00
999.00
999.00

63.53
B84.57
639.66

50.32
51.34
56.51

37.73
38.77
43.87

32.97
34,08
39.0¢

jz.7e
33.81
38.74

3
34.47
39.3)

32084
34,05
38.34

32.70
33.81
38.8!

33.60
34.64
39.448

33.36
34.47
38.31

33.18
34.33
39'2‘

.90
.99
.92

.90
CSB
.9e

.Q 90
.90
.90

.30
.9¢
.90

.90
<98
.90

.90
.90
.90

.90
.90
.90

.90
'90
.30

.90
.90
.92




4Q:00 25.2 44,33 78.62 33.36 .90

1
40:20 25.29 2 42,58  73.21 34.43 .90
4Q:20 25.29 3 42,17  77.46  38.31 .90
41:00 25.@2 1 44,48 78.89 33.49 .90
41:09 ¢6.0:2 2 42 .66 74.01 34.57 .90
41:0a ~5.02 3 42,20 76.74 39,45 .90
200 27.53 1 44 .41 79.27 33.70Q ]
12:00 27.83 2 2.79 73.59 34,78 .90
42:0C 27,83 3 42 .17 76.43 39.58 .90
43:°% REPRR { 44,21 79.73 32.66 .90
$3:00 23011 2 42,85 73.74  33.91 .90
473:9G 23011 3 41.84 78.23 38.91 .90

44:00 24.29 44,19 80.58 33.04 .80

1
44:00 24.20 2 42,73 73.9@  34.:Z8 .90
44:00 24.20 3 41,83 78,08 39.21 .80
45:900 23.01 1 44,11 80.00 32.42 .90
45:¢9 23.¢! 2 42,34  74.05 33.70 .90
45:20 5. 3 41,87 77.93 38.7 .90

46:90 23.29 1 44,00 81,13 32.56 .99
45:00 23.29 42,95 74.00' 33.84 .90
46:00 23.29 3 41,70 78.68 38.77 .90

~

47:00 25.08 1 43,96 81.38 33.15 .92
47:00 25.08 2 43.37 73.94  34.99 .89
47:Q0 25.08 3 41.88 78.89 39.78 .39

48:00 27.24 1 43,14 B1,59 33.36 .99
48:00 27.24 2 43,32 74,47 34,57 .99
46:00 27.24 J 41,74 78,54  39.3 .99

R L L T R N k. R R R R R N

COOLERS ONt ELAPSED TIME = 4:00

COGLER NUMBER: t COOLOOWN TIME: 8
COOLER NUMBER: 2 COOLOOWN TIME: 38
COOLER NUMBER: 3 COOLOOWN TIME: 3

B e e e e R R e T e R R R L R Y R

COOLERS ON: ELAPSED TIME = 19:00

COOLER NUMBER: ' COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 13
COOLER NUMBER: 3 COOLOOWN TIME: 13

- e W D A G e ek s SO TGN D U G A A M G s W T L T T N A N T e G G S S M W S WA




CYCLE NUMBER: 13 STARTED: 4 Aug 1887 13:11:00

ELAPSED CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(€ (W) (K) 00 (W)
@@:15 23.15 | .00 9393.00 999.90 0.00
2Q:15 23.19 2 9.00 999.0¢ 999.20 0.00
@2:15 23,15 3 2.06 3999.00 9393.00 0.0Q0

@1:29 2,97 .00 998.00 19899.0¢ 0.0

1
01:00 22.97 2 Q.20 999.00 9989.00 .20
Q1:00 22.97 3 2.00 999.00 999.¢Q0 0.00
@l:qe -Z,E8 1 Q.09 999.20 999.00 0,00
02:00 -3.69 2 0.2@ 999.00 999,00 2.009
22:00 -3.69 3 0.08 998.Q2@ 999.00 2.00
03:900 -31.2 1 .00 9%99.00 999.00 0.00
03:Q9 -31.29 Py 2.09 999.0Q@ 999.00 0.00
03:008 -31.29 3 2.9Q0 999.00 999.00 0.00
Q4:29 -32.19 1 0.90 8%89.20 999.0¢ 0.Q0
Qa: 9 -32.19 2 0.90 999.00 989.00 9.00
04:00 -32.198 3 2.99 999.0¢ 989.00 9.00
95:00 -30.48 1 39.86 £2.08 -24.2 .90
95:00 -30.48 2 38,98 82.49 -22.80 .90
05:00 -30.48 3 37.80 64.99 -18.7% .99
26:00 -7.0% 1 39.88 B7.72 =2.28 .90
06 :00 -7.09 2 39,94 66.80 -1.02 .90
06:90 -7.09 3 38.84 68.79 j.08 .90
Q7 :9¢ 22.48 1 43,7 2.3 27.73 .90
07:90 22.48 2 42,40 2.7 28.91 .90
97:90 22.48 3 41,862 73.8% 2.94 .90
08:00 23.83 1 44,71 73.86 .1 .90
28:00 3.53 2 42.87  73.63 3410 .90
08:00 23.83 3 42,47 7B.3S 3915 .90
09:00 2318 { 44,74 TN 32,89 .99
09:900 23.18 2 43 74.0 33.95 .90
09:00 23.18 3 42,40 7B.74  38.9 .90
10:0Q 27.97 1 44,78 T4.32  33.48 .99
1@8:80 27.97 2 43.20 74,43 34.87 .90
10:00 27.07 3 42,68 76.74 39.8S .90
11:00 23. \ 44.58 74,82 32.%6 .90
11:00 23.01 2 43,08 74.59 33.91 .99
11:00 23.01 3 42,44 76.78 33.94 .90




12:20
12:00
12:00
12:00
13:00
13:00

14:00
14:00
14:00

15:00
15:00
15:00

16:00
16:00
16:00

17:00
7:00

18:00
18:00
18:90

19:00
19:0Q
19:99

20:09
29:00
20:00

21:0Q
21:00
21:90

22:90
22:00
22:00

23:18
23:18
23:18

24:Q0
24:00
24:00

25:20
25:00
25:00

25.86
25.88
-S.86

27.43
27.432

27.43

22.87
22.87
22.87

27.43
27.43
27.43

24 .66
24 .66
24 .66

27.50
27.50
27.50

22.94
22.94
2.94

23.98
23.99
23.89

27.30
27.30
27.30

23.64
23 064
<3.6¢

25 079
25.79
28.79

22.73
22.73

297 7

-t s @

[ VIR
o~ ~3 ~3
[ 27 I Y I ]
3

23.“
23. 1
23.1t

wra —

[ SN 20 ) N g —

[ VI % B

ny —

G S~ il 03 = b P~ G s — G Y — [ I N B (]

r

B3 —

44 .54
43.75
42.63

44,2
43.51
42 .58

44 .49
43.56
42 .89

44 .52
43.81
2.71
44 .81
43.54
2.68

44.55
43.49
42.63

44 .41
43.37
42.3%

44 IEG
43.38
42.62

44.58
43.51
42.49

44.39
43.39
42.29

44,59
43.27
2.3

44,65
43.2¢
42,32

44,46
43.22
42.40

Q.00

0.00
e.eo

D-59

75.74
74.13
76.51

78.186
75.09
76.74

75.20
75,32
77.04

76.03
75.47
76.55

758.97
75.97
77.20

76.28
75.987
77.43

76.51

75.86
77.43

76‘ ‘s
76.0!
76.88

76.66
76,18
77.62

76,39
76.28
77.58

76.66
76,24
77.73

75.82
76.12
77.12

76.58
76.95
7.7

998.00
999.00
959.00

33.22
34.61
38.45

33.42
34.81
38.62

32.45
33.81
38.88

33.53
34.81
39.69

33.08
34.47
39.35

33.83
34.78
39.62

J2.42
33.74
38.77

32.94
34.29
39.31

33.39
34.78
39.5%

32.80
34,18
3. PR R

33.32
3“06&
39.82

b Gl G2
[<e B¥ B )

4
7
.8

-— s £J

33.29
34 .64
39.45

999.Q0
998.30
999.09

.50
.30
.90

.90
.90
.30

.30
.90
.90

.30
.90
.90

.90
.30
.90

.90
.90
09@

.90

1)
iga

.90
.30
1)

.30
.90
30

03@
.90
.80

.80
.90
.90

90
.90
'ga

.90
Ige
.90

0.80
c.eQ
0.00




26:00 37.22 1 .00 999.0¢ 993.9¢ Q.00
26:00 37.22 2 @.00 999.00 9%5.00 Q.00
26:00 37.2¢ 3 @.00 999.00 998.00 Q.00

- -~ ——— —— . W e T - . . — . o S - o T — - . —

COOLERS ON: ELAPSED TIME = 4:00

COCLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDQWN TIME: 9
COOLER NUMBER: 3 COOLDOWN TIME: 9

- . D A Y T D . a e A T T TP 4 s S n L T A .

COOLERS ON; ELAFSED TIME = 28:00

COOLER NUMBER: | COOLDOWN TIME: -9999
COOLER NUMBER: 2 COOLDOWN TIME: -93388
CITLER NUMEER: 3 COOLOOWN TIME: -9989

. e e . Y 4% = . vm T T WS W e T R W T G e T

D-51




CYCLE NUMBER: t4 STARTED: S Aug 1987 16:16:00

ELAPSED CHAMBER COOLER
TIME TEMP ¥ POWER FINGER HQOUSING HEAT
TEMP TEMP LGOAD
(C) (W) (K) (C) (W)

- - L A - - k" ot S o = St > i o . - ——

00:00 39.08 1 0.00 999.00 S93.00 0.00
00:00 39.08 2 .00 999.00 998.00 Q.00
00:020 39.08 3 .00 999.00 999.00 ©.00
01:00 23.18 1 9.00 999.00 999.00 2.00
21:00 23.18 2 .02 999.0Q 99S8.00 Q.00
21:00 23.18 3 .00 999.00 99%s.0@¢ Q.00
02:00 -4.,16 1 @.90 999.00 993.00 .00
02:00 -4.16 2 .90 999.00 S93.0Q0 Q.00
02:00 -4.186 3 0.00 9938.00 9995.00 0.00
03:00 -31.70 1 0.0¢ 999.00 93%.020 .00
@3:00 -31.79 2 @.9¢ 999.00 3938.00 Q.00
@3:00 -31.79 3 0.00 999.00 983.00 0.00
04:00 -32.30 1 .00 999,00 9%9.00 Q.00
04:00 -32.30 2 .20 9359.00 999.00 Q.00
4:00 -3C.30 3 @.00 999.00 993.00 0.00
05:00 -33.46 1 40.32 60.B1 -Z5.06 90
05:0@ -33.46 &  37.74  B£3.93 -23.70 .9Q
05:00 -33.46 3 38.09 65.84 -18.24 .30
06:00 ~7.08 1 40.35 66,38 -%.23 .30
26:90 -7.08 2 38.76 69.06 -1,13 .90
06:00 -7.85 3 3\8.9r  70.20 3.04 .30
07:00 23.29 1 43.89 71,27 27,73 .30

07:00 23.28 2 42,51 74.01 28.91 .90
97:90 23.28 I &8 7843 R2.m .90

08:00 24,38 4.7t 72,59 33,84 .9¢
08:00 24.38 2 43.24 74,28 34,47 .90
08:0Q 24.38 3 4.1 768,62 39.2 .90

09:00 27.27 b 44,76 72,63 33.29 .30
09:00 27.27 2 43.94 74,38 34N .92
09:00 27.27 3 Q.28 T 3. .90

10:00 22.680
10:00 22.80
10:00 22.60

33.91 .90
42.09 78.23 3B.60 .90

(Y BN R
-
(1}

*»

(=]
&
-~
&
(733
(3]

11:00 23.87
11:00 23.67
11:00 23.67

44.77 72,82 32.87 .90
34.47 .90
42.36 79.54 39.1§ .90

[
-~
(143
[-~3
[~
-\,
o~
Fs
(¥




Led — wry - Gl N o~ [ SYIN 2% I

Ol rg —

N —

(%]

[ 57 o ] s — O S - Aty — A a3 -

sy -

Ny —

44,89
45.08
42.49

44.97
44,88

44,98
44.57
42.82

44,99
44,29
42,38

44 .64
44,20
42.78

44.77
44,09
42.78

44 .88
43.75
4:‘3&

44,90
44,12

-
42.2

44,84
44,18
42,17

44,97
44,30
42,14

44.8)
44,28
42,30

44.87
44,03
42,19

44,77
44,22
a2.2

L

0'00
0.00
0.20

D-53

72.
750
79.

73
76
79

--1
Ww M

|

-J

[N IR BN |
D =) A

73,7
79.3

8@.

74,
77.

79.

73.

-
77 .

79.

73.
78.
790

73.
78,
78.

73.

7.
78‘

3.
78!

78.

73
770
79,

73,
?8'
79.

999.
93s.
999.

88
28
73

.09
.55

.54

86
12

85

17

7.89

-
-

55
12

19

49
31
84

59
33
85

78
)
36

79
68
18

86
74
23

00
00
00

33.01
34.560
39.25

33.60
34,95

39.6<

33.15
34.61
39.42

L T
i
-

34.19
339.e8

32,24

33.74
38.87

32.83
34.33
35.18

32.80
3a,22
39.04

32.49
33.98
38.77

33.9!
34.47
39.18

33,39
34.85
38.42

23.28
34.M
38.28

2.42
33.91
38,

32,90
34.40Q
39141

999.00
999.00Q
999.90

.90
.90
.90

.90
.90

.90

.90
.90
.30

.50
.90
.90

.90
.90
.90

.30
.90
.90

.90
.90
.90

.90
L
.50

.90
.99
.90

.90

Oge
1]

.9Q




26:00
26:00
26:00

27:00
27:00
27:00

28:00
28:00
28:00

29:00
23:00
-9:00

30:00
30:20

31:00
31:90
31:00

32:00
32:00
32:00

33:00
33:00
33:00

34:00
34:40
34:60

35:90
35:00
35:00

36:00
38:00
35100

X7:00
37:00
37:00

38:00
38:00
38:00

39:00
39:00
38:00

37.02
37.92
x7.e2

51.85
51.35
§1.85

52.26
52.26

52.26

22.73
22,73
22.73

23.22
23.22
23.22

Gt S — LS B £ O3 — Ot 03— A Y - Lot £3 -~ N 3 £ 4 ra — o rd — - LA 3 — L S —

ek DN~

.00
.a@
.00

[ S

.00
.09
.00

[ RSO

N
.20
.20

050G

49,193
45.02
46.24

46.52
43.868
44.20

44,76
42.27
4:.07

AAOSI
42.07
41.74

44,34
42.03
41.74

‘4 036
42.39
42.00

44,183
42.36
4.8

44,93
42.56
41,64

43.9%
42,75
41.79

43.9€
42.79
41.81

43.95

43.29
“08'

D-54

899.00
998.00¢
999,00

39%.00
999.490
999.00

989.03
999.20
999.09

81.04
gt.42
8@.865

79.54
78.58
78.82

77.20
75.28
76.0%

76.20
74,99
76,08

76,32
74.78
75,93

77.98
74.7¢
76.43

77.98
74,99
78.79

8.0
75.20
76.83

79,12
75.47
77.04

79.50
75.24
77.12

79.62
74,93
77,12

999.00
999.00
989,20

993.00
9339.00
958.09

399.00Q
999.0@
939.00

£3.87
64.72
78.¢5

49.38
50.57
85.81

34.95
36.24
41,27

33.0!
34,158
39,18

32.08
33.48
38.54

33.46
34,54
38.28

32.97
34,15
39.“

33.56
38.54

32,77
34,05
38.98

32.2t
33.83
38,59

32.82
33.88
38.77

0 & [N B ]

<

[ I ]

.00
.00
.0Q

.00
.20
.02

.00
.00
00

.90
.90
.30

.30
1]
.90
.90

.80
.90

‘ga
9@
.98

iga
.90
3¢

'ge
.92
.99

.1
-1
.90
V30

.39
.92

.99
.90
.99

90
.90
.90

.90
lge
.80




40:00 25.9¢ 1 43.97 79.85 33.1N .90
40:02 25.92 2 43.61 75.74 34.50 .90
49:00 25.82 3 41,83 77.31 39.18 .90
41:00 25.95 1 44,16 79.39 33.32 .90
41:0Q 25.95 2 43,83 75,585 34.71 .90
41:00 25.95 3 42,12 76.37 38.45 .92
42:00 23.78 1 43.99 79.50 31.73 .30
42:00 23.78 2 43.70 75,78 34.15 .90

42:00 23.78 3 41,8 77.31 38.9%4 .90

43:15 27.37 43.93 79.8% 33.28 .90

1
43:18 27.37 2 44,03 78,09 34.87 .90
43:18 27.37 3 42.068 77.04 39.31 .90
44:00 22.87 1 43,81 80.16 32.38 .30
44:00 22.87 2 44,19 76,58 33.84 .3e
44:00 22.87 3 41.88 77.27 387 .90

45:00 27.39 t 43,71 80,38 33.1S8 .90

45:09 27.30 2 44,13 78,78 34.8) .90
45:99 27.30 3 41.68 77.66 38.18 .90
45:00 24,20 1 43.84 8Q.58 32.94 .99
45:00 24,20 2 44,15 768.93  34.43 -1
48:99 c4.29 3 41,74 78.00  39.1t LR
47599 27.83 1 43.85 88.89 33.36 +90
47109 2783 T T O L I T - L ) 8
47590 -T.83 3 &g 7T 34.38 .30
48:9Q 24,23 ! 3,18 sea g 32,99 1
45109 <8.23 & 4431 TR 3487 )
48:00 g 3 4.3 T8l 39,18 90
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COOLERS ON: ELAPSED TIMNE = 3:90

CIOLER NUMBER: ) COOLOCWN YIME: 8
CONLER NUMBER: 2 COOLOCWN TIME: 8
COOLER NUMBER: 3 COOLOSWM TIME: §
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COOLERS ON; ELAPSED TINME = 28:00

COOLER NMUMBER: ' COOLOCWN YIME: 12
CODLER NUMBER: 2 (OOLOOWN TIME: 13
2O0LER NUMBER: 3 COOLOCWN TiME: 13
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CYCLE NUMBER: S8 STARTED: 7 Aug 1987 16:13:00

ELAPSEDQ CHAMBER CCOLER
TIME TEMP $ POWER FINGER HOU3IING HEAT
TEMP TEMP LIA0

(o) (W) (K) (C) (W)

00:1% 23.1 1 2.00 995.00 993.0¢ 0.00
20:15 23,11 2 .00 3993.0¢ 999.00 0.20
00:15 23.11 3 2.8¢ 999.00 4399.00 .00
21:Q0 22.97 1 9.2¢ §99.00 99%.98 0.0Q
31:00 22.97 2 0.00 993.00 9399.20 Q.00
81:Q@ 22.97 3 Q.22 999.00 999.00 Q.20
22:0d -4 .38 t Q.00 §399.¢8@ 989.0Q 3.20
Qr:08 -4.38 2 Q.82 999.00 94%59.40 0.00
Q2:00 -4,38 3 @.20 999.9@¢ 999.QQ 2.00
@3:08 -3t.7@ t .00 999.0@ 993,20 0.40
Q3:Q2 -31.7@ 2 0.00 939.0¢ 9399.%0 a.ea
@3:0Q ~31.70 3 9.00 999.00 8$99.82 2.98Q
@4:0  ~-31.77 ] §.00 993,00 9949.2¢ 0.9
24:00 -31.77 Py 2.0 9%3.290 499,80 2.2Q
Q4:00  ~31.77 3 .20 395.98¢ 9395.90 B.¢0
25:2¢ -3 $ 38,63 H2.85) -~ .90
98:00  -32.7! 2 38,33 S83.80 2370 a8
¢5:QQ -§.87 1 39.68 BT.B@ =T.1% L9
D5: 80 =5.87 2 40.29 £68.%88 -. B9 L9
5: -§.87 3 38.84 B3.44 3,27 .30
273 23.32 i 43.38 17.48 20,68 .53
Q7:00 23.%2 2 43,8y 18,23 29.08 .
P99 23,32 3 a3y %2 2.7 V30
28:99 22.5% T 44,08 73,49 33t .30
20:09 22.8% N € W T - 1 I ¢: I & % : 3 .49
06:99 22.8% 3 43,82 M,83 8.4 .50
Q49:90 £3.89 1 44,09  74.88 33,24 .88
Q9:00 22.9% 2 45,88 75,88 33,98 1]
09: 89 22.88 X 42,87 T1.88 38.%7 5

10:09 27.37 4,13 715.8% 3r.2% 1
18: 20 .37 2 45,75 74,82 34,585 .90
10:39 2¢.37 3 2.3 7T.89 34,3 .80

—

11:99 23.48
11199 23.48
11:80 23.48

46,19 T6.08 3270 .50
45.77 74,74 34.48 .58
42.53 3.00 39.08 .30
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12:00
12:00
12:00

13:00
13:00
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18:89
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2200
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o B
2330
e300

24:00
S8
28:20

25100
29:00
-8:00

22.97
22.97
22.97
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ay u (1
L B O By

s

rJ

[
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3.3

taf F) o= R e tad £ - o W [V R SR CVRL 3 B NI ¥ Girs — Cora - Gl P — Ot —

o fo) -~

Gt [} -

44,12 76.09
46.13 75.97
42.87 78.69

44,47 75,82
46.90 75.74
43,31 77.54

44.30 75.32
45,32  75.43
43,35 73.90

44,36 76.47
43.38 78.16
42,43 78.23

41,53 'L 12
48,57 T7.04
44,18 78.12
45, &t 75.89
45,52 78.79
8. 8¢.73

48,13 78 .88
45,88 1§ 38
43,88 ?7.23
4.85 7T
45,38 76.85%
$3.28 18.12
43 B2 17 .15
453,88 75.2

42,85  VH.5%

2,00 588,80
2.00 §88.00
3.00 »35.8¢

32.42
34,18
38.88

2.90
34.57
33,31

33,15
34.81
I8.52

32.42
34,12
38.98

33.18
34.85
339.62

32.97
34.50
39.3%

33.31
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.90
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.99

.86
.90
.90
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26:00
26:00
26:00

27:00
27:00
27:00

28:00
28:0¢
28:00

28:00
29:00
29:00

20:00
39:90
39:00

[ I 4% B 3N §
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S
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37:00
37:00
37:00

38:00
38:00
38:00

39:00
39:00
39:00
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48,84
45,38
45.33

47.89
44,00
44.33

44,71
42.28
41,98

44,29
42,12

41,77

44,2
4z,
41.8
44,39
42,37
41,98

44,44
47,83
41,90

44 .24
2.50

41.46

44,08
42.75
41,88

44,18
43,08

42.21
44,2

42,07
2,95
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399.00
899.00
399.00

998.00
999.20
399,09

994,20
395.00
998.20

78.96
2.62
81.00

7.2
79.89
79.04

74,58
76.74
76.85

74.32
76.32
75.78

74 .28
78,20
76.@1

74 .47
76.39
75.59

74,13
75.97
75.82

74.59
76,35
75.78

74.82
76.81
77,31

74,93
76.58
80.77

74.97
76.8!
80.42

399.00
999.00
999.00

599.00
989.00
859.00

899.00
999.00
999.00

g82.82
63.99
69,38

50.30
51.58
56.78

35.06
36,34
41,34

33.48
34,54
38.35

2.42
33.83
38.64

32.83
34,08
35.04

33.18
34‘4@
39,21

32.63
33.91
38.86

32.42
33.74
8. N

33.@6
34,43
39.:08

33.39
34,78
39.58

(>

.00
.00
.00

[SI S

.00
.00
.00

S
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. G0
2.20

.90
190
.90

.90
.90
.90

.90
.90
.80

.99
.90
'S@

.90
.90
.80

.99
.90
.90

.30
.90
.39

.90
99
.99

30
‘ge
.90

.90
.90
.90

.90
.90
.90




40:00 23.60 44,21 74.74 32.80 .90

1
40:00 23.60 2 43.41 76.87 3419 .90
40:00 23.60 3 43,19 79.42 39.18 .90
41:00 23.97 1 44,03 75,20 32.73 .36
41:00 23.57 2 44,30 77.82  34.29 .90
41:00 23.57 3 43,02 78.468  39.1%5 .59
42:00 23.32 1 44,17 75.24  32.58 .90
42:00 23.32 2 44,35 78,08  34.08 .30
42:00 23.30 J 42,19 78.39 38.88 .90
43:00 23.01 1 44,79 75.168  32.42 .90
43:00 21.91 2 45,15 7T7.46  34.0S5 .99
43:20 23.01 I 41.84  73.27 38.71% .98
44:00 27.82 1 44.47 73,59 33,588 .90
44:00 27.8¢ 2 45.52  78.74  35.06 1)
44:00 7.5 3 41.83 78.23  59.48 .99
45:90 27.40 ! 44,04 75.16 33,39 .90
45:00 27.40Q Z 46.09 7B.18  35.09 .90
45:00 27.40 3 W21 77.7¢  39.45 .90
45:02 23.9C ! 44,15 78,2 33.@1 .90
46:00 23.92 2 46,05 74.97 34,71 .90
46:00 23.92 3 42,12 76,97 39.2%5 .90

47:29 22,94 ! 44,07 75,01 32.38 .90
47:20 22.34 2 45,40 75.36 34.08 .90
47:00 22.94 3 41,87 76,86  38.64 .90
48:00 27.43 44.08 7S.te  33.39 .90

48:00Q 27.43
48:00 27.43

45.091  75.81 34.95 .90
41.34 76.82 39.42 .90
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COOLERS ON: ELAPSEG TIME = 4:00

COOLER NUMBER: t COOQLOGOWN TIME:
COOLER NUMBER: 2 CCOLDOWN TIME:
COOLER NUMBER: 3 COOLOQWN TIME:

(12 ]3Il
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COOLERS ONi ELAPSED TIME - 28:00

COOLER NUMBER: 1+ COOLDOWN TIME: 12
COOLER NUMBER: 2 CQOOLDOWN TIME: 13
COULER NUMBER: 3 COOLOOWN TIME: 13
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CYCLE NUMBER: 168 STARTED: 11 Aug 1987 08:00:20

ELAPSED  CHAMBER COOLER
TIME TEMP $ POWER FINGER HOUSING HEAT
TEMP TEMP LOAD

(<) (W) (K (C) (W)

@0:23 JB.02 1 2.90 999.00 98%8.00 0.00
20120 28,02 2 @.0@ 3899.¢2¢ 9939.¢0 2.00
a0:2e 28.82 3 0.00 993.70 939.09 .00
Q1:00 23.04 ! 0.0@ 9938.00 993.00 0.00
@1:29 23.e4 z 2.00 993.0¢ 983.0¢ 0.00
@1:900 l5.04 3 0.20 999.00 8385.00 9.00
02:09 -4.57 1 .00 999.00 998.20 Q.00
12:09 -3.57 2 .28 9399.006 993.00 ©.90
@2:20 -4.57 3 0.0¢ 999.00 999.00 0.00
@3:00  -31.92 1 .00 999.00 9%3.00 0.02
93:00  -31.392 Z .00 999.00 999.0¢ 0.00
@3:260  -31.82 3 .82 999.00 999.00 .00
94:00 -32.64 - | @.0¢ 999.00 999.0@¢ Q.00
@4:00 -37.64 2 .00 999.00 999.00 Q.00
24:00 -32.64 3 .20 9899.0¢ 999.00 Q.00

05:00 -33.24 1 39.62 61.83 -25.66 .80
25:00 -33.24 2 38.22 67.95 ~23.48 .90
95:90 -33.24 3 37,66 6Y9.83 -~18.89 .50
26:00 -g8.00 1 39.86 67.76 -3.36 .80
PE:00 -8.00 2 38,23 73.61 -4 .90
26:00 -8.00 3 37.8t 7317 1.80 .90
@7:00 22.03 1 43,28 72,08 27.27 .80
27:00 22.03 2 41,48 78.86 28.91 .90
07:00 22.03 3 40.18 76.6868 32.Z24 .80

28:00 25.15 | 44,17 73.28 32.94 .90
28:00 25,18 2 42,30 B80.00 34.92 .80
28:00 25,15 3 40.76 78.62 38.98 .90

79:00 26.79 1 44,26 73.81 33.08 .80
29:00@ 28.7 2 42,15 80.65 35.02 .90
29:00 28.79 3 41,10 78.39 39.08 .80

1¢:00 23.99
10:00 23.99
10:00 23.99

44,22 73.44 32,83 .90
80.42 34.87 .80
40.95 78.00 Z8.81 .80

=S —
o~
~n
a

11:00 23,04 1 44,26 73.17 32.24 .90
11:20 23.04 80.42  34.26 .99
11:00 23.04 3 41,07 78.31 38.40 .80

(%)
>
"3
m




£ ranrl

N L

100
100
{00

100
100
102

14:
14:

15;
100
18

18

18
100
1G:

16

17
17
17

18:
18
18:

19:
19:
19:

20
20:
20:

NN
N3

$:00

20
00

00
20
00
22
09
L7
¢o
09
00
00
20
00
00
20

00
0@

100

1:00

se ae we

[~
[~

23.08
23.08
23.08

24,18
4,16
24.18

24.23
24.2

24.23

22.80
22.80
22.80

25.95
5.95

3.8%

22.90
22,90

.80

22,73
22.73
22,73

27.40
27.49
27.40

27.27
27.27
27.27

23.08
23.08
23.08

~NOFS N
Lo A
o a3
(AR RSN B 8 |

¢ ra - w0 - [SX I AN e BN o ry o—

[SNIN AN ]

o 2 — o Ny — (SN a8 B S —

O 19—

44 .31
42 .29
41.31

44.44
42.50
41.40

44,34
42 .68
41.41

44,36
42,87
41.80

44 .44
42.96
42,07

44 .15
42.78
42 .44

44,27
43,12
43.43

44 .4}
43,19
43.27

44.27
44,23
42,33
44,34

44,27
42.16

44 .17

44,26
41.69

D-61

73.21
80.69
78.20

73.36
8@.65
78.73

73.51
82.96
73.08

73.36
80.92
78.96

73.67
80.58
79.16

73.63
80.85
82.35

73.59
2e.73
81.08

72.78
£0.96
81.62

73.88
B2.486
80.19

74,13
82.18
78.81

74,43
81 00
79.89

32.17
34,19
38.40

32,73
34.74
38.91

32.77
34.81
38.34

33.32
35.13
39.42

33.46
35.43
39.38

c2.28
T B4
38.77

32.90
35.09
39.08

.50
.90
, 30

.30
.90
.99

.90
.90
.90

.30
.30

.90
.90
.30

.90
.90
.80

.90
.80
.50

.90
.90
.90

1]
.80
.90

.50
.90
.80

.80
.90
t90




COOLERS ON: ELAPSED TIME

4:00

COOLER NUMBER:
COOLER NUMBER:
COOLER NUMBER:

COOLDOWN TIME: 8
COOLDOWN TIME: 8
COOLDOWN TIME: 9

[ SN 2 I
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COOLERS ONs ELAPSED TIME = 28:00

COOLER NUMBER: 1 COOLOOWN TIME: -389899
COCLER NUMBER: 2 COOLDOWN TIME: -993%
COOLER NUMBER: 3 COOLDOWN TIME: -39999
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CYCLE NUMBER: 17 STARTED: 12 Aug 1987 @9:43:00

ELAPSED CHAMBER COOLER
TIME TEMF t POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
) (W) (K? (C) (W)

—-—— v St - " " - — - = - Y - ————— o - -

0¢:00 29.44
QAu: 99 29.44
00:20 29.44

0.00 998.00 999.00 2.00
999.00 989.00 0.09
.00 999.0¢ 988.00 0.00

(SN N R
(]
(]
S

.00 9%9.00 999.00 ©.00
.00 999.00 999.00 0.00
999.00 9%99.00 .00

21:00 22,20
21:00 22.90
01:00 22,90

[N o8 B
[
]
S

.00 995.00 999.00 Q.00
999,00 9S89.90 0.00
.00 9389.00 9S9%8.0@ Q.00

@2:0@ 999,00
d2:00  899.00
@2:00 999.00

Gl ory -
S
S
S

23:99  3993.00
@3:90  999.00
03:00  399.00

.00 9939.00 989.0@¢ @.¢0
999.00 99%.00 .00
.00 999.00 989%.00 0.00

13 —
S
[
(=

04:90 -32.45 .00 999.00 999.00 ©.09

1
@4:00 -32.45 2 ¢.00 999.00 999.00 Q.00
04:90 -32.4%5 3 .20 999.00 999.00 0.00
05:00 -30.85 1 38.49 B83.82 -22.20 .99
05:00 -30.65 2  39.18 67.76 -20.17 .30
05:00 -3@.65 3 39.48 72.32 -16.869 .90

06:00 -7.88 39,92 B7.91  -2.30 .90

1
06:00 -7.89 2 40,87 73.82 -.43 .90
06:00 ~7.89 3 38.7¢ 78.70 .97 90
07:00 24.27 1 43,94 N1 ,73 28,42 .90
07:00 24,27 2 42,87 78.81  30.23 .90
Q7:00 24.27 3 41,51 79.08 33.39 .90

08:0Q 24,52
28:00 24,82
08:00 24,82

44,78 72,98 32.42 .90
80.62 34,8 .90
41,59 81.54 37.89 .90

(NS —
[
e
4

05:00 24,18 1 44,65 73.36 32.28 .90
09:00 24,18 2 44,87 8146 34BN .99
09:00 24.16 3 40.489 79,27 37.2 .90
10:00 23.88 1 44,82 13.08 32.9 .90
10:00 23.88 2 44,85 79.58 34.386 .90
10: 00 23.88 3 40.58 18.66 37.08 .80
11:00 23.83 v 4.7 13,09 31,79 .90
11:00 23.53 2 45.01 79,46 34,12 .90
11:00 23.83 3 40.45 78.04 3B.85 .90




12:00 27.2 1 44.87 72.86 31.82 .90
12:00 23.25 2 44,88 79.0@ 33,81 .90
12:00 23.25 3  40.22 78.12 36.51 .90
13:00 23.29 1 44.57 73,85  31.4S .50
13:00 23.¢ 2 44,28 79,04 33.687 .90
13:00 23.29 3 40.31 77.85  36.41 .80
24:00 898,00 1 45,00 7Z.0@ 34.00 99.00
24:00 999.00 2 41.40 76.80 36.10 93.00
24:00 998.00 3 41.80 77.90 39.3¢ 99.@0

- - - Y - v " = . T W M T % S TR AR S S MR et S s o . o A -

COQLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: ' COOLDOWN TIME:
COOLER NUMBER: 2 COOLDOWN TIME:
COOLER NUMBER: 3 COOLDOWN TIME:

o 0 w

-

COOLERS ONj ELAPSED TIME = 28:20

COOLER NUMBER: 't COOLODQWN TIME: -99499
COOLER NUMBER: .2 CQOLOCWN TIME: -9989
COOLER NUMBER: 3 COOLDOWN TIME: -3939
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CYZLE NUMBER: 18

e o o A o - A S L i - e e a4 o - T B TR Ve W = e

Q7:00
Q7:09
97:00

@8:00
23:90
©6:90

99:90
04:90
09:00

10:00
19:00
19:00

11:00
11:00
11:00

2238
22.38
22.38

<3.908
23,08
Z3.e8

-1.75
-4.75
-4.7%

-31.79
-31.70
~31.7¢

-31.92
-31.92
-31,92

-34.55
~34.5%
-34,55

-7.09
~-7.89
-7.03

24,45
24.3%
24.48

26,7
6.7
28.71

277

N EF
-3
.

4
~y
-~ ~

.

£3 P2 19
e v .
o @D
[ 7R SV I ¥

(S N 3 S

[ ]
(%
(A%
"3

sl

23.22

23.2

STARTEG:

N g - wr) — el - Ol ta -

Py -

b b3 - [ SR L0 L #3 ~— s 3 — b b3 — 3 —

Pty -

POWER

[N ]
[SR ]
[ SN

[ I I -]
[S RS R
coa s

[
S
[

[ S~
(]
<D

39,48
38.71
37.87

42.04
41,36
37.94

13.62
a7,

£ bbb
(%4
>3

34,64
43.60
40.85

44,70
43.43
42,24

44,71
42.64
41,08

COOLER
FINGER HOUSING
TEMP TEMP
(KD (C)
999.0¢ 9399.00
999.0@¢ 3999.00
999.02 999.00
993.00 9399.00
999.00 999.00
999.00 989.00
999.0¢ 999.00
999.00 999.00
999.0¢ 9939.00
399.00 999.00
999.0¢ 999.00
999.00 9399.00
999.00 999.00
999.0@ 999.00
999.0¢ 999.00
61.96 -35.73
g§7.4! -23.08
?@02‘ ‘\3.20
67.49 -2.41
74;5! ‘054
75.08 3.00
72,17 28,12
79.89 29.89
80.46 33.42
73.0%  33.04
80.73 35.'6
80.55  39.98
73,17 33.33
80.12  35.53
80.82 39.62
73.2¢ 31,90
79.16 34,33
79.892 38.7¢
13.17 32.14
78.73  34.43
79.42 38.7

14 Aug 1987 ©8:27:00

HEAT
LOAD
(W)

.30
.80

.90
.90
.90

.90
.90
.99

.90
.80
.90

1)
.90
‘ga

.90
.8¢
.90




12:00
12:00
12:00

14:00
14:00
14:00

15:00
15:00
15:00

16:00
16:00
16:00

17:20
17:00
17:00

18:00
18:00
18:00

19:19
19:15
19118

20:00
20:00
20:00

21:00
21:00
21:90

22:00
22100
22:00

23:00
23:00
23:00

24:09
24100
24:00

25:00
25:00
25:00

23.2
23.25

N rJ —

N - wro — O ho — Llra - o~ - g - i)

Gl i -

g —

G —

44
42

44
42

40

44,
.62
40.

4z

44

4z.
40.

44
42
40

44
41
41

44,
42.

40.

44,
41,
40l

44,
42.
41,

4‘0
41,
d‘o

4.
42.
41,

44,
‘2!
41,

44,
42,
L

0.
0'

.76
.84
49.

53

.80

.82
.50

85

38

.65

41
33

.78
.37
a

W13
.66

L)

. h

70
05
71

57
81
70

82
07
N

&0
78
05

58
43
72

69
36
29

66
98
79

Q0
%0

32.
34,
.74

38

32.2

34.
38.

33.
35.
39.

33,
34.
38.

32.
34.5
38.

32

34.
38.

33.
35.
39‘

31,
34.
38'

32.
34.
38.

32.
34.
38,

32 L]
34 .
38.

3.
34,
380

32.
34,
39.

399.
§49.
999,

21
43

.24

47
34

38
18
35

97
15
54

1?7
4@
84

24
47
88

rd
43
91

79
08
54

24
64
1

00
o0
00

.30
090
.30

.90
090
.30

.90
.30
.30

09@
.99
.90

.90
.90
Oga

.90
.90
lge

0.00
Q.00
0.00




26:00
26:00
26:00

7:00
7:00
7:00

28:00
28:00
28:00

29:00
29:00
29:00

33109
39100
20:00

1:90
21:00
31:00

32:00
32:20
2:00

33:00
33:00
33:00

54:00
34100
54:00

75:00
35:00Q
I5.00

38:00
36:00
J6:20Q

37:90
37:00
37:00

38:00
38:00
28:00

39:00
39:00
39:00

37.39
37.39
37.39

51.78
51.78
51.78

82.01
52.e1
52.01

wn
rJ

40
.40
.40

v n
NN

.83
.83
.83

NG
-3~ 3

24.7
24.78
24,76

27.50
27.59
27.50
22.90
22,90
22,90

27.73
27.73
27.73

27.43
27.43
27.43

24,20
24.2

-4.20

27.24
27.24
27.24

27.24
27.24
27.24

23. N
23.
2307‘

o — [SVIN AN B W R —

N —

iy —

(SN o I

-_— N ry -

[N I

wrJ — w03 - L ry — 3 — d £3 —

Gl N —

9859.20
989.00
999.00

959.00
999.00
999.00

999.00
953,00
999.00

79.16
84,23
88.63

78.43
g1.46
87.56

76,29
78..20
81,35

74.85
77.27
80.77

75.20
76.97
81.04

75.24
77.09
80,85

75.74
.70
8,12

76.35
77,58
80.85

77,12
77.50
81.00

77.866
77.66
81,19

77.7Q
78.50
81,18

5939.00
983.00
995.00

9339.00
999.00
933.¢0

388.00
339.00
999.00

62.67
64.73
§3.81

48.34
51.41

34.36
36.35
41.07

33.48
35.46
39.38

32 .04
34.36
jg.87

[
o S 4
o £ P
nmao

33.39
35.43
39.42

32.66
Ja.98
3g.18

33,18
35.09
39.2y

33,38
38,13
3g.18

32.38
J4.67
36.98

.00
.00
.00

00
.00
.09

.00
.09
.00

.90
.90
.39

.30
.90

1]
.9
.90

.80
.80
8@

.30
.90
.90

.90
8¢
.30

.90
.90
.90

.80
.90
.90

90
09@
.90

.90
.90
.99

.90
190




40:00 23.11 | 43.92 77.96  32.97 .90
49:00 2300 2 2.13 78,3 34.40 1]
40:00 23.11 3 42.74 81.23 38.87 .30
41:00 23.92 1 43,98 77.8% 12.38 .30
41:00 3,32 2 42,22  77.86  34.74 .90
41:00 23.32 3 40.84 21.89 39.04 .90
42:00 24,39 ! 44,06 77.77  32.58 .30
42:00 24,30 2 42.26  76.47  34.81 .80
42:00 24.20 3 4@.95 61.42 33.0 .90
43:15 23.22 1 44,11 77.89  32.14 . 9@
43:195 23.2¢ 2 43,368 76.83 34.61 .90
43115 23,22 3 42.76 B1.48  38.77 .80
44:00 25.78 | 43.88 78.16  32.8@Q .90
44340 25.76 2 42.82 77.12  35.06 .90
44.00 25.7€ 3 40.34 81.35 39.11 .30
45:15 22.76 1 43.72 78,31 31.79 .30
45:15 22.78 2 42,31 77,12 24,15 .90
45:15 22,76 3 40.69 81,46 38.44 .9
46:20 25.79 1 44.03 78.54  32.97 .90
46:00 25.79 2 4217 77,77 35.13 1)
48:00 25.79 3 41,15  81.8% 39.38 .90
47:00 24.38 ! 44 12 77.77  32.5% .90
47:090 24,38 2 42.15 78,08 34.78 .30
47:00 24.38 3  40.34 2.2 39.01 .90
48:00 27.34 | 43.79 78.88 33, .89
46:00 27.34 2 42,15 78,50 24.99 .30
48:09 27.34 3 49.82 8Z.50 3%.¢! .30

-y g . S BA B M A U WP W R SY MU TR ME M M N R A MR g MR e 3 W L S M A A WA R A S A Y .

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: | COOULDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 38
COOLER NUMBER: 3 COOLDGWN TIME: 9

- S Y VR N S e S A N W N R T WS TV W A MG M T S N R T W SR S WS W D W M R AR WA SR M AW e e A

COOLERS ONi ELAPSED TINME = 28:00

COOLER NUMBER: | COOLDOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 14
COOLER NUMBER: 3 COOLDOWN TIME: 14

Y T - TR TR W e G e S NS W WS W G N S e Y m e WD A T G S b A e G W G A AR S e W A e T . A W A R
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CYCLE NUMBER: 18 STARTED: 16 Aug 1987 08:28:00

ELAPSED CHAMBER COOLER
TIME TEMP ¥ POWER FINGER HOUSING HEAT
TEMP TEMP LCAD
. o) (W) () C) (W)

- 3 o o s . 0 A ] T A o D Nt D ok ok o Sk G e e A T At R A o 2 . A it e iy " S S Ak Gt i s

22.94 1 2.0 999,00 999.00 @.00
20:15 22,94 2 .00 399.00 939%.00 ©.00
00:15 22.94 3 0.00 9939.00 998.20 @.00

01:00 23,01 1 @.00 989.00 9889.00 0.00
21:00 23.01 2 .00 99%8.0@ 9939.20 ©.00
01:00 23.e1 3 .00 S98.00 399%.00 0.00

2:00 -4.75 | .00 998.00 99%9.00 92.c0
02:00 -4.7% 2 0.00 999.00 9S8.00 Q.00
2:00 -4.75 3 .00 9928.0¢ 998.00 Q.00

03:00 -31.82 1 2,00 9938.00 989.99 0.00

03:00 -31.82 2 @.00 9938.0@ 993%.0@ 0.0
03:00 -31.82 3 .00 933.0@ 899.02 02.00
04:02 -32.71 1 9,22 9939.00 995.00 0.00
Q4:00 -32.71 2 .00 99S9.00 99%.00 @.Q0Q
04:00 -32.71 3 .00 9898.¢0 99%.00 0.2Q

05:00 -32.48
05:0¢ -32.49
05:00 -32.49

39.37 B82.65 -25.28 .90
£88.37 -22.61 .90
38.76 7¢.79@ -18.88 .99

LI ns -
O
3]
[es]

06:00 =7.57
06:00 -7.87
06:00 -7.87

38.73 87.88 -2.96 .90
74.33 ~-.98 .99
41.92 74.86 3.18 .90

W -
S
(=)
~
~21

97:00 25.95
27:00 25.95
_07:00 25,88

43.45 72,80 z8.3% .90
79.68 29.80 .90
41.29 78,16  33.38 .99

LI -
P -3
"~
o
~5

08:00 24,45
08:00 24 .45
08:00 24.45

44 .65 73.86 3I.88 .90
81,48 34,85 .99
40.88 79.00 39.11 .90

[SYEFIN s
s
ra
o

09:00 27.20
08:00 27.29
09:00 27.20

44.68 74.868 33,32 .99
80.96 35,18 .90
40.7%  79.27 39.45 .90

O D -
o»
~3
o~

10:00 24.59 1 44,83 75,43 32.M .50
10:00 24,59 2 41.58 80.62 34.88 .99
10:00 24.58 3 41,40 79.358 39,25 .90

. 11:00 23.36
11:00 23.36
11:00 23.36

44,50 75.86 32.35 .9
80.18 34,57 .90
41.66 78.93 39.2¢ .90

o N -
»
-
[« 1]
(28]




12:00
12:00
12:00

w1 mn
=]
S

16:00
15:20
16:00

19199

2100
<100

209
280
22:00

2300
2J:00
23:909

24:99
-4:00
o4:00

26190
25:90
25:00

24,68
<482
22,83
N

a2.83

%2
Pk PO 7

27.87
7.9

<l.88
<3.68
2¢.99
24,84
24.598

<3.04
23.9‘

[S 3NN ]

Ll ) —

(sl f-3 —

4 ry — L ry —

“ry — [O7 I 3 )

LA P -

13 =

U N~

G B3~ G &d — L

G 3 -

44,75 75.28

42.32 80.08
41.83 78.43
44,38 75,55
42.43  81.27

44.82 74,5
42.43  B1.1%
41,13 78.50

14,99 74,786
42 .36 80.85
41,87 T8.16

44,393  74.33
42,39 8e.92
41.45 78,186

44,97 75,09
<.,49 80.SC
41,22  78.18

45,03 75.29
4z2.92 80.04
41 .17 78,23

45.1¢  75.2@
42,12 81.33
41,28 77.93

44.91 75,24
42.83 81,23
41,25 79,54

44,79 785,36
42.42 81.84
41.97  78.88

43,91 78.24
42.59 81,55
42.290 78.89

44,40 76.01%
42,86 81.38
41.87 ¥8.82

44.33 75,97
42.5¢ 81.93
41,79 78.35

9.00 9399.00
.00 999.00
.20 999.09

(O3 B UY I O
b e
& s
m S rl

32.70
3i.e8
39.35

999.0¢
399.9¢
999.90C

.90
.30
.90

.30
.90
.90

.90
.90
.39

o
R

.90
.90

.90
.9
.90

.20
.90
.80

.99
.82
.90

.80
.90
.30

lgo
.99
‘90

.90
Cge
.90

.99
.99
.90

ige
.30
.90

'ge




LI OF)
[ SN ]
& €y
[ PR 4P}

-

1.4 UM Uy

L g
t4 031012
S ¢ Ly
[T RS

14 L L4
(S
Lo )

4
-

Cat
F O
e ee

% s ¢y
Lo B

L3 BRI
&
P

o

[
$§% o
€ i
Lo gy %

LR

L3
LA
&

e

3%
o Ca €5
€3 T Cu

f
3
[
(-]

[Sray i |
~4
ey G
& 0

38:
38
38490

€ €
o

39:00
33:90
35:82

)

34 10
. .
L I Y R WY |

1.

23.32

~5,88
25.88
~5.686

24,55
24,589
24.59

23.43
3.43
23.43

tss 63 — L4 £ L 3 - ry — Nrl — o — LY — wra —

o T3~

ol 13~ St £ 3

[ VYR ¥ I

Cad 23 ==

tap 03

2.09
2.00
2.00

2.00
2.20
2.00

0.00
@.00
0.00

48,97
47,71
47,44

46.35
45,28
43.37
41,39
42.83
41,48

44,38
47,47
46.3:

43.497
42.71
49.45

43,80
40 .87

43,84

43,88
82,87
4. 78

44,312
47 .43
49,88

44,23
.M
49.97
44,08

42 .48
41,95

.M

42,38
.97

D-

999.0@
999.00
899.00

999,090
399.29
339.90

399.00
999.00
398.90

5

-

et O
w52

< <)
[+ L3N I N

78,98
BS.1g
B&.82

76.13
6t.69
86.97

75.09
84.54
88.73

999.00
389.00
3999.00

999.00
939.20
999.20

999.00
393.00
999.00

62.48%
64.69
59.89

43.5%
51.88
55.69

34.28
36,51
4t.14

32.73
34.74
38,28

32.4%
34.8)
38.01

33.98
35,18
39.48

32.98
3&.q2
33,3t

i3.n
35,588
J%.89

32.73
33.8%
39.28

32.90
34.99
39.48

32.42
34.94
39.98

S (SRR (SIS I

[

.00
.00
.00

.00
.20
.00

.00
.0¢
.00

.90
.90
.90

.99
.90
.90

.5@
.90
.39

.9
.30
.30

.99
.99
QSQ

.90
.89
-1

.30
90
.50

. 1)
.80
.sa

.80
1Y
.50

.ge
.89
50

.80
LR
.80




49:29 23.39 1 43.37 75.13 .2.42 .G

4Q:00 23,39 2 42,82 84.31 54.61 .90
49:00 23.329 3 41,17 868.27 39.18 . 9@
41:00 23.71 1 43,92  75.51 32.49 .90
41:00 23.7 2 42,73 83.77  34.84 .30
41:20 23,71 3 4@.96 86.61 33,11 .90
42:00 23.57 1 43,86 75.47  32.49 .82
42:0€ 23.57 2 42,60 B84.88 34.54 .50
42:00 23.57 3 41,17  8€5.89 39.1§ .99
43:00 26.02 1 43.84  759.58  33.22 .50
43:09 26.02 2 42.84 £5.23 35.38 .50
43:20 26.02 3 41,75 85.82 39.72 .90
44:09 23.01 1 43,77 75,65  32.17 .30
44:00 23.01 2 42.76 84.58  34.43 .90
44:00 23.01 3 4 3l 86.23 38.38 .50
45:00 22.80 ! 43,65 75.86  31.93 .90

45:00 22.80 - 42,02 85,3t 34.08 .30
45:00 22.80 3 41,8 86.07 38.71 .90

45190 22.80 1 43,68 75.76  31.83 .90
16:00 22.80 2 42,24  85.81 34,12 .90
45:00 22.80 3 4.7 85.84  38.81 .90
47:00 23.15 1 43,71 75.93 32.21 .30
47:¢0 23.19 2 42,14 8B.Q7 34.38 .90
47:00 23.15 3 41,85 85.88  335.01 .90
48:00 27,20 ! 43,72 7s.62 33.38 .99
48:00 27.20 2 42,34 B88.15  35.20 .90
48:00 27.20 3 42.22 86.38  39.85 -l

- . G . A Y D e R AR 4 e D A e e e W T R AR . WS W W WS W W W T Y S e e A S

COOLERS ON: ELAPSED TIME = 4:00

COOI.LER NUMBER: | COOLDOWN TIME: 8
COOLER NUMBER: 2 C(COOLDOWN TIME: 8
COGLER NUMBER: 3 COOLDOWN TIME: 1@

COOLERS ONy ELAPSED TIME = 28:00

COOLER NUMBER: | COOLDOWN TIME: 12
CONLER NUMBER: 2 COOLDCWN TIME: 1S
COOLER NUMBER: 3 COOLJOWN TIME: !S5
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CvCLE NUMBER: 2@ STARTED: i8 Aug 1987 08:29:00

ELAPZZD  CHAMBER COOLER
TIME TEMP t  POWER FINGER HOUSING HEAT
TEMP TEMP LOAD

. (C (W) {K) (€) (W)

¢0:1g 23.36 1 0.00 992.¢0 999.06 2.00
32:'3 23.36 2 2.0¢ 9%99.00 935.0¢ Q.00
00:15 23.38 3 0.00 999.00 3385.00 0.00
@1:00 22.90 ! 2.060 999.00 999.00 0.00
1:00 22.39 2 .09 999.0¢ 939.0¢ Q.00
Q1:09 22.90 3 @.00 989.00 S93.00 ©.00
@2:00 -3.87 | ©.02 999.00 93935.20 Q.00
0l:006 -3.87 2 .00 999,00 999.00 0.00
P2:00 -3.87 3 .20 933.00 9%89.¢0 .00
@302  ~31.21 1 .00 993.00 9938.00 Q.00
@300  -31.21% 2 2.00 989,00 939.00 Q.00
irde -3t1.2 3 .00 999.00 999.00 @.00

94:00 -32.79

1 9.0 9%9.00 9%3.¢0 0.20
¢4:00 -32.79 2 .08 953.00 993.00 0.00
C4:00 -32.79 3 @.00 989.00 9%9.¢02 0.00
25:00 -31.92 1 39.69 B2.85 -24.72 .99
@5:0@ -31.82 2 39.25 70.62 -22.48 .50
25:00 -31.92 53 38.31 71.94 -18.97 .90
06:00 -6.98 1 40.08 6£67.64 -2.26 .80
06:00 -6.88 2 40.11 78.31 -.58 .90
06:00 -5.98 3 38.55 76.18 3.18 .90
@7:00 21.96 1 43,45 73,17 27.20 .90

@7:00 21.96 2 41,70 80.73 28.85 .80
@7:09 2'.96 3 38.69 8@.08 32.42 .90

28:00 27.0e7 1 44.19  74.83 33.11 .30
08:00 27.07 2 42,83 81,15 34.88 .80
08:00 27.87 3 40.27 8@.68 39.0% .80

29:00 27.24

44.33 74.93 33.22 .90

©29:00 27.24 2 42,33 80.92 35.02 .90
08:00 27.24 3 40.7% 8@.85 29.31 .90
10:00 24,02 1 44.26 74,78 32.52 .90
. 10:00 24,02 2 2,33 80.12 34,61 .80
12:20 24,02 3 41,05 80.65 39.08 .90
. 11:00 22.73 1 44,23 74.70 31,93 .90
11:00 22.73 2 42.6Q0 80.35 34.19 .80

11:00 22.73 3 41.18 80.73 38.74 .80
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12:900
12:00
12:00

13:00
13:00
13:00

14:20
14:00
14:00

15:00
15:00
15:00

16:00
16:00
16:008

17:00
17:00
17:00

18:20
18:00
18:00

19:00
19:00
13:00

20:20
20:00
20:00

21:00
21:00
21:00

22:00
22:00
22:00

23:00
23:00
23:00

24:00
24:00
24:00

25:00
25:00
25:00

27.47
27.47

7,47

Pl
3 -

15
.15
.15

N
(SRR YR &Y

>.87
.87
.87

[RS IR SV I aN ]
rJ rJra

3
-~

.40
.49
27.48

N

23.85
23.85
23.85

22.87
22.87
22.87
25.82
25.82

o] n@il < Lo
L3304

23.48
23.48
23.46

27,37
27.37
27.37

22,73
22.73
22.73

27.20
27.20
27.2¢

27,50
27.50

27,50

27.34
27.34
27.34

23.36
23.36
23.36

— [ SURY N QN N

Ll B - [FXR o8

N —

N - [EYRN oV ]

[SYRAS e

o N — LSV o8 B N —

NN -

74 .63
79.82
80.58

74 .83
ge.12
80.59

74.63
78.31
80.59

74.55
79.85
80.65

74.59
ge.12
8e.77

74,70
79.92
g1.00

74.59
79.89
g1.12

74.83
79.27
80.52

74 .66
80.16
81.15

74.863
80.08
80.77

74.82
80.77
81.97

74.82
81.38
82.16

74.74
81.23
82.96

899.00
885,00
999.00

33.39
35,18
33.48

3z2.21%
34.43
33.01

31.87
34.22

38.77

33.42
35.50
39.72

32.28
34.587
39.11

31.83
34,22
38.74

33.01

35.06
39.42

32.31
34.61
33.e8

33.2¢
35.08
39.38

31,93
34.22
38.74

33.18
34.99
38.25

33.39
35.43
39.82

33.29
35.13
38.38

889.00
999.40
§949.00

.90
.30
.90

.93
.99
.90

.80
.3
.38

.30
.38
.99

.50
.90
.90

.90
.9e
.90

.90
.90
.90

.50
.30
.90

.90
.90
.39

.30
.9e
.90

.30
090
.50

lee
.90
.90

. 30
.80
. 90




26:@0
£5:00
25:00

27:00
27:09
100

8:00
-8: Q8
106

29:00
29:00
29:09

3Q:29
32:90
33:20

31:90
31:00
31:99

32:99
32:00
32:00

32:00
33:00
33:00

34:00
24:00
34:02

35:90
35:00
35:00

36:00
36:00
35:00

37:00
37:00
37:00

38:00
38:00

37.
37.
37.

G Col Lo

rrra
N

rs
™

24,
24,
24,

N
73]

S I A o |

[S7IRS s I & ¥

NI RN o
R S (VIR FX RN 0% |

[V I AV B o8 )

3Z
32
32

-J

-~

<

NN -

(SN 2N

w3 — el 1) — NN -

o "y - [OX N 2N I W N - W~y — [ O3 3N B o s —

(SN pb B

[ ]

50.
47,
44,

47,
44,
47,

45,
42,
41,

44,
42,
41,

44,
42,
41,

44,
4z,
41,

44

41

44,
42,
05

42

44,

~

Lo

.33

41

44,
42,
.40

41

o9

[~

.51
42,
.38

29

56
58

55
71

38
7

§9g.
.00
998.

589

993.
893,
339.

399.
939.
838.

7
91
94

-

n
g1

74
88

74.
g8.
89.

74
88

74,

88,
88.

74

74

74,
89,
88.

74

89.
87.

29

Qe

00
00
00

be
09
00

-

. L

.46
.25

.58
.75
93.

a4

.55

27

EI AT

39.

-
Y
-

13

20
84

-

.26
88.

B3

17
74

55

.40
30.
88.

50
58

.40
89.
88.

32
15

63
21

33

.63

03
87

993.00
999.00
33%.00

939.00
3399.00
9939.00

999.00
399.00
8399.00

63.60
65.88
63.46

43,85
51.85
56.31

34,22
36.27
40.97

32.87
34.8%5
39.35

32.97
34.88
33.18

32.77
34.74
39,15

3217
34,12
38.57

32.94
34.85
39.18

32.35
34,43
38.74

32.80
34.85
38.11

0.060
0.20

0.00

9.00

2.09

.90
.90
.30

.90
.30

.99
.90
.90

.90
.90
.80

.90
.30
.90

.90
.90
-1

.90
.90
.50

.90
.50
.90

.30
IBB
.90

.99
.80
.9e




4@:992 23.78 | 44 .71 74,32  32.45 .90
40:00 23.78 2 41,53 80.65 34.29 .30
40:00 23.78 3 41.80 87.867 38.81 .90
41:00 27.73 1 44 .62  74.51 33.39 .99
41:60 2773 2 42,12 88.38 34.99 .90
41:00 27.73 3 41,76 87.45 358,31 .30
42:00 25.02 1 44 .45 74,55 33.04 .90
42:00 26.02 2 42.456 88,15 34,92 .90
42:20 26.92 3 41.31 87.18  38.2 .30
43:00 23.587 1 44.48  74.51 32.42 .90
43:00 23.57 2 42.44 87.89 34,43 .90
43:00 23.57 3 41,24 87,75 38.74 .90
44:00 24.83 1 44.49 74,66 32.80 .99
44:00 24.83 2 42.84 B87.63 34.74 .90
44:00 24.83 3 41.68 87.5z 38.01 .90
45:00 23.53 1 44.38 74,70 32.31 .90
45:00 23.53 2 42.76 87.34 34.36 .90
45:00 23.53 3 41.37 87.6@ 38.67 .30
46:00 24.20 1 44.27 75.16 32.86 .50
465:00 24.20 2 42.84 87.87 34.57 .99
46:20 24.20 3 41.37 87.41 38.81 .30
47:00 23.25 1 44,49 75,24 32.21 .90
47:00 23.25 2 42.86 B7.868 34.28 .90
47:00 23.25 3 41.08 87.78 38.54 .90
48:00 25.98 1 44,47 75,58 33.08 .90
48:00 25.99 2 42.92 87.67 34.95 .90
48:00 25.99 3 41,21 87.45  39.11 .99

- —— " — s i A " o e e T e VA T b O e W A o i T o S W ot S b A T e s A ad g b P S e e s W

COOLERS ON: ELAPSED TIME = 4:00

COQLER NUMBER: 1t COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 10
COOLER NUMBER: 3 COOLDOWN TIME: 10

o - - o - B A . e b 0 . " . o - - W A S T W - S W S M W G o A

COOLERS ONj; ELAPSED TIME = 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 12
COOLER NUMBER: 2 COOLOOWN TIME: 1§
COOLER NUMBER: 3 COOLDOWN TIME: 15

- - Y T W e T T G S - G O S e T G G e e g S D e W AP T A G AR W e
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CYCLE NUMBER: 21 STARTED: 22 Aug 1987 @7:51:00

ELAFSED  CHAMBER CGOLER
TIME TEMP ¥ POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(o (W) (K (t (W)

22:00 21.B1
22:20 21,81
02:00 21.61

0.00 998.00 999.¢¢ 0.00
999.02 999.00 .00
.00 9398.00 9938.00 Q.00

U 3 —
[
=]
&

21100 22.54 .00 999,00 999.20 Q.00

!
¢1:00 AT 2 .00 9899.,0@ 993.0¢ Q.00
21:00 22.94 3 .00 998.0@ 99%8.00 Q.00
@C:00 -4.1§ 1 .00 993,00 999.00 0.00
02:00 -4.16 2 .00 983.00 9939.00 0.00
@l:00 ~-4.18 3 .00 999.00 9%93.00 Q.00
93:00  -31.E6 1 .90 998.0¢ 999.¢0 0.90
@3:0¢ -31.66 Z .00 9399.09 999.00¢ 0.90
23:00  -31.66 3 0.20 9983%.00 4993.00 0.00

04:00 ~32.34
@4:90  -32.34
@4:00 -31.34

0.00 999.00 999.00 Q.00
899.00 999.00 @.00
.00 995,00 9995.00 0@.00

Wy —
[
[
[

@5:0@ -31.10
95:00 -31.10
@5:00 ~-31.19

39.43 64,13 -24,79 .90
71,16 -22.48 .90
36.08 69.32 -20.89 .90

o g —
(&7}
w
>

06:00 -8.2 1 39.71 89,29 -3.40 .50
06:00 -8.2 2 40.92 78.08  -1.49 .90
05:00Q -8.26 3 37.7%9  73.40 .58 .90
27:00 22.66 | 43.43 74.2 27.43 .90
07:00 22.66 2 42.47 82,39 29.08 .90
027:00 22.66 3 40.54 78.39 31.20 .99

44,05 765.43 33.04 .90
82.93 35.18 .90
41.77 80Q.82 37.66 90

08:00 24.73
08:00 24.73
08:00 24,73

W ra —
»
(53]
oo
N

09:00 22.73 1 43.87 76.43 32,45 .90
09:00 22.73 82.04 34,78 .99
09:00 22.73 3 41,82 78.23 37.18 .90

~n
rs
S
rs

10:00 24.82 1 44,12 76.47 33.18 .90
. : 10:00 24.62 2 44,11 B82.8t 35,39 .90
10:00 24,62 3 41,25 81.t§8  37.82 .90

44,14 76,62 33.42 .99
82.16 35.69 .90
42,02 80.62 37.93 .90

11:00 25.82
11:00 25.82
82

N -
&
o
w2
rs

11:00 28,




12:00 27.50 44,07 76.62 33.74 .90

1
12:00 27,60 Z 43,68 81.38 35.73 .90
12:00 27.60 3 41.65 80.08 38.06 .90
13:00 26.88 1 44,10  76.74 33.49 .80
13:00 25.89 ¢ 44,12  BI1.27 35,87 .90
13:00 25.89 3 42.25 80.58 38.06 .90
14:00 25.95 1 44,12 78,51 J33.48 .90
14:09 25.95 2 43,73  81.77  35.83 .90
14:00 25.35 3 42,40 80.35 38.00 .80
15:00 23.18 1 43.33 76,47 32.49 .30
15:09 23.18 2 43.32 82.31 34.71 .90
15:00 23.18 3 42.42 80.13 37.19 .90
16:00 27.70 1 44.09 76.47 33.91 .90
16:00 27.70 2 43.4 82.04 35.73 .99
16:08 27.79 3 2.3 8e.12 38.20 .90
17:00 23.57 | 44.12 76.33 32.80 .9@
17:00 23.57 2 43,13 83.04 34.88 .50
17:00 23.57 3 42.34 79.85 37.42 .9Q
18:00 24.82 | 44.13 76.43 33.18 -1
18:00 24.80 2 43.55 82.88 35.43 .30
18:00 24.80 3 42.26 79,16 37.79 -1
19:00 24,27 1 44.09 78,47 33.1% 90
19:00 24.27 2 43.54 8L, 35.46 .99
19:00 24.27 3 4z.32 79.42 37,79 9@
20:00 23.08 ! 43.96 76.39 32.40 .90
20:00 23.08 2 43,33 82.38  34.61 .90
20:29 £3.08 3 4a2.3 79.389  37.0e .90
21015 22.73 1 43,93 76.81 2.3 .59
21318 22.73 2 434 80.65 34.54 .90
21118 22.713 3 2.1  78.85 36,98 .90

2:00 27.53 143,98 76,74 33.77 .90
2100 27.83 2 43.38 80.39 35,79 .90
2:00 27.83 3 42.23 78.89 38.08 .90

[P S RN
2 2 b

23:00 27.37 1 44,9 78,70 33,17 .90
23:00 27.37 2 43.48  80.82 35.73 .90
23:90 27.37 3 42.43 79.46 3B.13 .90

24:00 23N 1 43,99 76.7@¢ 32.87 .90
24:00 23. 2 43.16 61,77 34,85 .90
24:20 23.Mn 3 42,31 78.66 37.49 .90

25:00 23.08
25:00 23.08
25:00 23.08

.00 999.90 999.00 0.00
.00 999.00 999.02 Q.00
0.00 993.23 999.¢2 0.00

o«
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26:00 37.42 1 @.2¢ 999.00 898.20 0.00
.0@¢ 9938.00 999.00 o0.00
.00 899,00 993.00 Q.00

~
o
[=]
[
W
ey
o~
~N
(&3]

9.00 9383.00 9%3.00 Q.00

2. 1
27:00 52.05 2 @.0@ 9939.90 98%.00 2.00
27:00 52.95% 3 2.00 993.0@ 953.00 Q.00
28:00 52.31 ! 0.0@ 999.00 9899.00¢ @.00
28:00 52.31 2 2.00 9995.00 999.00 0.00
28:00 52.31% 3 0.00 S93.00 893.00 Q.00

29:00 56.¢ 1 5¢.19 81.81 64.30 .90
29:00 55.27 2 45.83 91.60 65.62 .90
29:00 §5.27 3 43.M 83.26 6£8.00 .90
32:Q0 38.82 ! 46.98 80.96 S@.80 .99
I0:00 39.62 2 44,82 9¢.57 SzZ.48 .90
5Q:20 39.82 3 43.82 93.73 S4.98 .90
31:00 24.73 1 44.27 73.16 34.88 .90
31:900 24.73 2 43.90 85.57 3B6.88 .99
31:00 24.73 3 41.49 91,393 39.18 .90

43.9 79.31 33.84 .90

. 1
32:00 27,83 2 40,86 86.38 35.50 .90
32:90 27.53 3 4168 9.2V 37.96 .90
33:00 l4.80Q I 43.83 79.89 33.3% .30
33:00 <4.8Q 2 43.92 85.857 35.09 9%
33199 -4.80 3 41,31 B89.40 37.86 .30

43.69 80.27 32.80 .99

. 1
34:90 23.3% 2 42,92 85.89 34.74 .90
34199 235.2 3 4r.d8 98.35  37.38 .90
46: 9 -4 W.ee 8.7 4.90 .90

78.90 6.00 .90
37.59 83.70 3.00 1

>
o3
<
<
)
[
4 ~3 -}
S o
[
1%
3+
(=]
[~

COOLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: 0 COOLOOWN TIME: 19
COOLER NUMBER: 3 COOLDQuN TINE: 19

- e e ek e s b wh mh W W M G R G M e R A 6 e e aa O ke e o A A R e e U e e e b

COOLERS ON: ELAPSED TIME = 28:00

COOLER NUMBER: 't COOLOOWN TIME: 12
COOLER NUMBER: 2 COOLOCUN TINE: 15
COOLER NUMBER: 3 COOLOOWN TINE: 1§

Lo L L L T X T N L N R T Y L L Y el

D-79




CYCLE NUMBER: 22 STARTED: 27 Aug 1987 ©9:34:00

ELAPSED CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
() (W) (K (G (W)
20:00 23.87 1 .00 9399.@0 9%98.00 .00

0
00:00 23.87 2 0.00 999.2¢ 1599.00 Q.00
00:00 23.87 3 0.0@ 9%9.00 899.00 0.00

01:00 23.81 | .00 999.00 999.00 .00
21:00 23.81 2 0.00 999.00 999.00 .00
@1:90 23.81 3 .00 999.0@0 995.0¢ 0.00
02:00 -4.49 1 9.0¢ 9S%99.9@ 4999.00 9.00
92:00 -4.49 2 0.00 989.00 99%.00 0.00
02:00 -4,49 3 .00 999.00 999.00 ©.00
03:00 -31.62 ! .09 989.00 999.00 0.20Q
@3:00 -31.82 2 .00 999.00 999.00 Q.00
03:90 -31.82 3 0.0 999.00 989.00 0.00
04:00 726.00 1 .00 S599.00 999.00 Q.00
24:00 726.00 2 0.00 999.00 999.00 Q.00
@4:00 726.00 3 9.00 999.00 993.00 0.00

05:0@¢ -31.29
05:09 -31.29
@5:00 -31.29

39.44 54.38 -23.889 .90
69.78 -20.96 9@
46.00 68.25 -~16.05 .98

G N —
(¥}
w
[3+3
[T}

06:09 -6.98
06:00 -6.498
06:09 -6.98

43,71 ©68.98 -1.86 .90
73.0 48 , 99
38,43 7.3 J.96 .90

Cad 023 o
F 3
<
O
[+ ]

971930 26.81
87:00 26.81
97:00 26.81

44,48 73.38  29.31 .90
.2 30.92 .90
41,74 77.59  34.43 .99

o N —
&
4
[5%)
~

o
&
[+
(%3

28:00 27.43 77.04 35,36 .9Q
29:9Q 27.43 2 44,37 18.81 37,90 .99
09:900 27.43 3 43,20 81.23 31,85 .90

44,99 76.87 35.16 .90
78.20 31.86 .90
42.82 6Q.73 41,54 .90

09:00 27.63
29:00 27.83
29:00 27.83

(2
>
-~
~}
[

19:00 27.79
19:00 27.79
10:00 27.7

44.86 77.20 35.20 L9
78.00 37.86 .90
42.56 83.18 41,41 .90

(S
o
»
@©
-~

11100 27,83
11:20 27.53
11:30 27.63

44,92 7.2 35,16 .99
77.23 37.90 .90
42.72 80.18  41.44 .90

w N -
-
wn
©




12:00
12:00
12:00

13:00
13:00

11:00
14:00
13:900

15:00
1G:00
15:90¢

109
120
16:20

a

17100
17:00
17:90

16:002
19:00
13:30Q

19:90Q
19:90
I Nl

a1
v RL: 1Y)
o990

129
100
100

tyfra ey
— e —

08
22190
coide

3
3

c3:8Q
23:00
R B ]

24:00
24:00
29:Q0

25:00
26:00
25:20

27.60
27.60
27.60

29.08
29.08
29.08

22.39
22.9¢
2.9
22.55
22.55
22,55

22.78
-2.76
22.78

Jd.18
24.186
24.18

- - 1
23.81
23.0t

22.78
20.75
22.76
26.00

726.99
7.6.00

LS I o8 SR [EX T o8 ]

Lt ra —

Uy — rJd —

[ YR SN

[ 3 SV Cd ) o~ Cf 3 [ZVIN 5 I 41y - Ot S — A Fra —

Of 1) =

45.18
45.02
42.81

45.03
44 .89
43,96

44,30
44,45
42,933

44,90
44,37
42.78

44,78
44.2
42.72

44,60
43.90
427 .66

44,97
44 .97
42.33

44.49
44,18
42.43

44 .58
42.38

43,87
43.94
42,87

44,87
4,19
42.39

44,51
14,18
42.81

43,63
4. N
42.29

[~ ]
]
i

o~ &

953,90
929.09
§94.00




26:00
26:00
26:00

27:00
27:00
27:00

28:00
28:00
28:0@

29:00
29:20
29:0@

39:0@
30:00
30:00

31:00
3100
31:00

~100
32:99
32:00

33:80
33:00
33:00

34:00
34:00
34:00

35:00
35:00
35:00

36:00
36:90
36:00

37:09
37:00
37:09

38:90
38:00
3g:08

37.52
37.52

7,82

51.78
51.78
51.78

51.86
51.88
51.86

55.58
55.58
55.58

42.98
43.98
43.98

>

r) 03 s
O Ll
o3 a3 Oy
& o

7 res FJ
[Py S3 iy V)
a @
oD

Wy —

O N 3 5 - W — [STRS ~nN - G P2 -

af NS — [SY R (N B L S — Ny — [N 0 L]
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399.02¢
989,20
998.00

999.00
999.00
8989.00

999.00
899.00
393,00

80.42
89.47
98.73

80.27
88.88
98.69

7773
85.42
97.89

77.27
84.865
39.06

77.38
84.23
49.54

77,39
84.54
98.58

77.38
81.5Q
98,47

.27
g1.97
98.47

77,46
80.85
36, 14

77.648
81,35
98,03

899.00
9399.00
999.00

999.00
995.00
989.00

999.00
$499.00
989.00

65.39

. B87.75

71.20

52.48
55.13
58.57

36.14
3%.18
42.73

34.88
37.66
41. 11

33.67
36.85
40.29

33.74
36.85
40,38

34 .40
37.42
40087

34 .47
37.49
31,99

34,33
37.32
40.77

33.98
3719
49.63

[ [SS ISR S 08

L B N

.00
.00
.00

.00
.20
.00

.00
.09
.on

.90

.90

.90

.90
.90
.90

.30
.90
.50

.90
1]
lse

lg@
‘90
.30

.90
l9®
‘80

.90
.99
.89

.90
.92
.90

.90
.90
.90

.50
.92
.50




39:00 24,27 1 44,77 77.93  34.50 .90
39:00 24,27 2 44,01 81.31 37.58 .30
39:00 24.27 3 40.98 85.86 4@.97 .90
40:09 27.83 1 44,88 77.73 35.18 .90
40:00 27.63 2 43.91 81.54  37.83 .90
42:00 27.683 3  41.38 97.92 41,17 .92
41:00 29.18 1 44 .66 78.04 35.02 .90
41:00 29.18 2 43.84 81,48  37.83 .90
41:00 28.18 3 41.25  97.41 41.11 .90
42:00 29.28 1 44,71 78.23 35.06 .50
42:00 29.2 2 43,56 81.23 37.83 .80
42:00 29.28 3 40.88 97.04 41.11 .90
43:00 25.78 1 44,89 78.23 34.74 .90
43:00 25.79 2 43,69 81.23 37.59 .90
43:06 25.78 3 40.84 96.87 40.84 .82
44:09 29.11 1 44 .58 78.16 34.81 .90

44:00 9.1 2 43,89 81.73 37.59 .90
44:00 29.11 3 4@.%4 96.97 40.90Q .90

COQLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: €
COOLER NUMBER: 2 COOLOQWN TIME: 1t
COOLER NUMBER: 3 COOLDOWN TIME: 8
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COOLERI ONi ELAPSED TIME = 28:09

CJIOLE® NUMRBER: 1 COOLDOWN TIME: 12
COOLER NUMBER: I COOLDOuUN TIME: 14
COOLER NUMBER: 3 COOLOQWN TIME: 1S
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CYCLE NUMBER: I3 STARTED: 1 Sep 1987 @7:57:090

ELAPSED CHAMBER COOLER
TIME TEMP % POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
() (W) (KD (c (W)

- - - 8 = > v Y T G . WT TR WS R N 4 A A - = T — - ——

00:00 22.59
20:00 22.89

0.00 955.¢@ 999.0¢ Q.00
999.00 S8839.00 0.00
)

LS —
[
[

[ =]

20:00 2.59 @.00 993.00 93939.00 .00
@1:00 23.64 1 @.00 998.00 899.00 ©.00
21:09 23.84 2 .00 999.00 93%59.00 0@.e0
Q1:00 23.64 3 2.00 998.0@ 998.00 Q.00
02:00 ~-3.73 1 @.00 989.0@¢ 999.02 Q.00
@2:00 -3.73 2 0.00 999.0¢ 995.00 0.00
@2:00 =3.73 3 @.20 999.00 999.00 Q.09

03:00 -3@.95
03:0@ -30.85
03:00 -30.35

2.00 999,00 998.00 Q.00
999.00 999.00 Q.90
0.00 $98.00 999.00 0.00

[ SN o8 B
[
(=]
(]

@4:08 -32.41 999.00 $99.0Q Q.00
04:00 -32.41 4 0.00 993.80 G93.00 0Q.0Q
04:00 -32.41 3 Q.00 995.00 999.00 Q.00

[~]
(-]
&

@5:09 -30.88 1 38.69 64,87 -24.23 .39
05:0@¢ ~-30.89 2 38.58 84,12 -1.G68 .99
95:80 -30.69 3 35.83 89.5t -18.7% .93
26:00 -7.88 | 40.59 &8.68 ~2.58 R
06:0Q -7.58 2 40.62 78.86 -.25 .3e
06:00 -7.68 3 38.13 73.88 3.04 .30
@7:00 26.0% 1 44,70 73,36 9.9 .90
07:00 26.95 2 43.07 graes M 2
Q7:00 26.05 3 43,88 8.7 34.67 -39
08:00 28,72 I 46.00  T4.89 35.8R .50
28:00 28.72 2 45,29 84,86  38.17 .59
08:00 ’e.172 3 44,06 82.96 42.35 .90
09:0e 27.53 1 46,95 74.82 35.8Q 99
99:20 27.53 2 43.99 89.38 39.93 Y
09:00 27.53 3 43.86 8319 47.98% <52
10:00 24.40 t o 45.8! 74,97 34,68 0 .3
19:Q0 24 .41 2 43.88 92,04 37.82 .2
10:00 4.4 3 43.86 82.27 41.68 .99
11:90 23.04 145,70 75,28 3.0 .90
11:09 23.04 2 43.23 .4 371G .90
11:00 23.04 3 43.51 82.85 41.31 .3¢

D-84




12:00 23.95 1 45.77 75.32 34.38 .90
12:00 23.95 2 44,47 91,86 37.4B .80
12:0Q 23.85 3 439 2.2 41.48 .90
13:09 23.57 1 45.89 74,93 34,38 1%
13:00 23.57 2 4422 91.57  37.52 .9@

I:CQ 3.8V S 4r.54 £3.20 arg! .99
EERD 17.87 ! 45.96  T1.a3 36,3 .20
RS 7,57 o 4473 31,38 27.86 .90
HREER: ) 17,87 3 43.23 83.82 41.88 .90
HEREY 22,052 I 45,87 T4.39  34.49 .90
15039 2.9 < 44,47 92.46 37.52 .90
TS 3.9 3 43,11 851 4L .90
15:9¢ 232 1 45.86  74.86 34,22 .99
151908 2303 S 44,04 30.98  37.46 .30
15:9@ 23.2% 3 42,48 885.73 4.t .89
TTIY 2328 t 5. 59.9% 34.15 .99
1729 -3.93 2 43,37 83,84 37.39 .ge
1T RN 3 .53 E.TT O 4100 .39
Ve e 2319 t 45,82 TL.86 0 J4.0iS .30
HERRY R < 8533 8% 37.39 .30
1§38 RO 3 4al.28 gE.19 41.2¢ .99
13139 <A.owd i 35.8% 78.03 4,92 9@
1Frde <483 < 48,39  g&.gs  39.08 -39
RO 4,82 3 40074 36.3% &1.S8 .80
e 3 ' E ! 3T.FT 78,3 33,98 N4
BRI <34 < %66 BE.TR  3T.42 9%
AR 2318 3 MO I KA I 1 .- 1)
DY <2 N voagsk ey Ja. 30
NERE 1y 2,83 < 4%te @YY 3T.d 8-
<108 <v.83 3080047 87,83 42.90 .20
el 25.8§ v 78,33 4.%9% .80
<R <5.88 < 45T gyLEt 37,93 .82
IR 1 J¥.BB 3 &l g8L4d a3 80
Sl 2895 1 48,53 MH.28 34,85 .50
<308 ~#.585 .« 44.6%  #9.83 37.83 .9
s ~§.3% I & .8  88.68 41,17 58
24: €0 & } 45,57 g6 33.84¢ .90
<49 5. 2 4577 £9.87  3T.48 L8
c4:00 <5. 3 3 4r.e8 88.%8 40.87 .99
250 J2.8% 1 9.02 995.00 999.30 Q.02
35: 20 J2.68 2 ¢.30 293,00 93880 Q.20
530 22.89 3 .00 935.00 §83.80 Q.00




26:00 37.49 1 .00 S899.00 3599.00 Q.00
25:900 I7.49 2 ¢.092 999.0¢ 8%99.0@¢ 2.00
25:00 37.49 3 .00 999.00 999.00 .20
27:00 51.39 1 @.00 998.00 S9S.0¢ Q.00
27:00 51.39 2 0.22 999.00 993.0¢ ©0.00
27:00 51.33 3 0.00 939.00 999.00 0.00
28:00  5Z.10 1 2.00 993.09 9388.00 Q.00
28:00 2.10 2 2.00 999.0¢ G993.¢0¢ 0.90
28:00 52.10 3 .00 999.02 SS8.00 @.00
25:00 51.71 1 51,51 79.42 B4.83 .90
23:¢¢ 51.71 2 48.14 85,42 B68.01 .90
29:00 51.71 3 44,83 96.86 1,37 .50
30:90 38.00 1 48.29 78.00 51.55 .30
30:00 38.00 2 46.58  B84.81 54.865 .90
30:00 38.090 3 43.83 96.56 58.41 .90
31:00 25.86 t 45,95 76.01 37,35 .80
31:00 25.86 2 45,85 81.33 42.43 .90
31:00 25.86 3 41,82 96.56 44,15 . 9@
32:00 23.39 ! 45.48 75.32 34.I6 .50
32:00 23.39 2 45,55 81,23 37.56 .90
32:00 23.38 3 41.81 398.18 41,11 .90

A G B8 S L B S M Gt i s . e . . o o s o e - -

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 9§
COOLER NUMBER: 2 COOLDOWN TIME: 18
COOLER NUMBER: 3 COOLDOWN TIME: 1@

COOLERS ON: ELAPSED TIME = I4:00
COOLER NUMBER: 1t COOLDOWN TIME: 12

COOLER NUMBER: 2 COOLDOWN TIME: 14
COQLER NUMBER: 3 COOLDOWN TIME: 1S
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CvCLE NUMBER: 24 STARTED: 4 Sep 1987 08:58:00

ELAPSED CHAMBER COOLER
TIME TEMP # POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
() (W) () ) (W)

@Q:20@ 54.35
20:90 54.35
00:00 54.3

.00 999.00 9935.00 ©.00
.00 S5839.00 9%89.00 .00
2.20 993.00 993.00 0.00

.y —

21:20 23.29 1 .06 9%3.00 993.00 0.00
21:20 23.29 2 .00 999.00 935.0¢ 0.Q0
21:00 23.29 3 0.00 999.00 98S.2¢ 0.00
22:00 -4.46 ! ©.00 9399.00 9938.00 0.00
Q2:00 -4.45 2 @.00 9938.¢0 999.00 0.00
22:00 ~4.46 3 .00 999,00 989.00 0.00
@3:09 -31.85 1 .00 9938.00 8%9%.00 0.00
93:00  -31.85 2 .20 98%89.20 999.0¢ 0.00
@3:20 -31.85 3 .00 989.0¢ 999.9¢ .00
Q4:0@  -32.%92 1 .00 999.00 993.00 ©0.@0
04:00 -3I2.52 2 .00 999.00 899.00 Q.00
04:00  -37.582 3 .00 999.00 98S.00 0.0Q0
05:00  -35.01 1 40.97 65.57 -24.4% .90
05:00 -35.0! 2 33.67 8Q.46 -21.53 .90
05:00  -35.01 3 35.77 70.51 -18.87 .30
26:20 ~7.49 1 40.30 69.67 -2.04 .90
06:20 ~7.49 2  42.83 74,40 .48 .90
06:00 -7.49 3 38.08 73.90 3.33 .90
@7:00 ot1,.82 1 44.64 74,20 28,85 .90
@7:00 21,82 2 45,59  78.54 30.8C .90
07:00 21.82 3 4l.16 8Q.3% 33.98 .50
08:00 28.68 ! 45.91 75,43 35.7¢ .90
28:00 <8.68 2 47,28 80.82 39.87 .90
08:90 <8.68 3 43,16 83.85 41.81 .90
29:00 J8.82 1 45.62 TT.2? 0 38.67 .90
09:00 <8.82 2 474 80.00 38,724 .99

09:00 c8.82 3 43l 83.73 4.8 .90

10:00 22.69 1 45.60 77.23 34,47 .99
10:00 -2.69 2 46.46 B81.080 37.73 .99
10:20 <2.69 3 4.4 83.69 41,00 .90
11:90 29. 11 1 45.63 7E.78  35.87 .50
11:00 29. 11 2 46.45 8'.38 38.54 .9
11:00 28. 11 3 42.70 64,00 41,85 .90




12:00 22.88 1 45.56 76.55 34.33 .90
12:00 22.69 2 45,93 80.83 37.82 .80
12:00 22.69 3 42.83 84,13 40.87 .90
13:00 23.60 1 45.50 76.7¢ 34.85 .50
13:00 23.80 2 45.85 81.18  37.79 .90
13:00 23.60 3 42.57 85.19 41.24 .30
14:00 29.05 1 45.54 76.55  35.46 .90
14:00 29.05 2 46.41 81.08 38.29 .90
14:00 29.05 3 42,57 85.63 41,34 .30
15:00 24.83 1 45,50 76,893 55.46 .80
15:00 24.83 2 46.83 81.85 38.33 .90
15:00 24.83 3 42,33 85.85 41.51 .90
16:00 24.23 ! 45.46 76.B2  35.1B .90
16:00 24.23 2 4B.48 81.77  38.27 .90
16:20 24,23 3 42,36 85.6% 41,41 .90
17:00 23.386 1 45.39 76.62 34.78 .99
17:00 23.36 2 48.85 81.27 37.93 .90
17:00 23.36 3 42.31 85.92 41,11 .50
18:00 27.83 1 45,39 76.62  35.87 .90
18:00 27.83 2 48.31 g1.12  38.40 .90
18:00 27.83 3 42.31 86.07 41.54 .90
19:00 25.08 1 45.25 76.81 35.56 .90
19:00Q 25.08 2 4B.27 81.8BS  38.33 .90
13:00 25.08 3 42.38 86.50 41.51 .99
20:00 23.32 1 45,20 76.78 34.84 .90
20:00 23.32 2 48.18 g@.92 37.73 .80
20:90 23.32 3 42.12 88.30 40.94 .30
21:00Q 22.66 1 45,18 76,8t 34.40 .30
21:00 22.66 2 45,2 81.46 37.52 .90
21:00 22.66 3 41,96 87.27 40.73 .90
22:00 23.18 ! 45.20 76.89  34.57 .90
22:00 23.18 2  46.82 81,77 37.62 .90
22100 23.18 3 41,77 87.91 40.80 .90
23:00 28.98 [ 45,17 76.97  35.87 .90
23:00 208.86 2 46,17 81,77 38.54 .99
<3:00 28.98 3 42,02 87.52 41.44 .50
24:00 25.76 1 45,18 77,12 35,50 .99
24:90 25.78 2 46,61 81.58 38,27 .90
24:00 25.786 3 41,94 87.27 41.34 .50
25:00 23.18 1 0.00 599.00 999.00 Q.00
25:00 23.18 2 .90 999.00 9939.00 Q.00
25:00 23.18 3 .00 999.00 9383.00 Q.00
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19:00 27.57 i 44,97 78.8% 35.63 .90
49:29 27.57 2 45.64 81.586 38.40 .90
40:00 27,57 3 42,24 89.10  41.44 .90
41:30 22.62 ! 44,81 78.83  34.43 .50
41:99 22.82 2 48.53 81,27 37.76 .92
41:99 22.82 3 42,32 88.88 4@.30 .90
42:% 29.31 1 44,93 78.83 35.73 .90
12:99 29.31 2 46,85 81.35 38.B64 .90
42:09 23.3 3 42,17 B89.%8  41.58 .90
43:00 23.81 1 44,98 78.83 34.88 .90
43:00 23.81 2 46.76 B80.02¢ 38.10Q .90
13:00 23.81 3 42.05 89.55 41.21 .30
44:00 29.25 1 44.83 7%.19 35.56 .90
44:00 23,95 2 46.14 808.12 38.54 .50
44:00 29.085 3 42.21 83.51 41.54 .30
45:00 22.59 1 44,71 79.81 34.43 .90
45:00 22.59 2 46.75 B1.27 37.66 .30
45:00 22.58 3 42,11 89.32 40.89 .99
46:00 25.82 t 44,83 79.77 35.43 .90
416:00 25.92 2 46.88 80.92 38,33 .80
46:00 25.92 3 42,34 89.47 41.31 .80
47:00 22.90 1 45,00 79.85 34.64 .90
47:00 22,590 2 47,17  88.23 37.90 .90
47:00 22.90 3  42.27 89.58 4@.94 .90
48:00 23.87 1 44,81 80.08 34.81 .30
48:00 23.87 2 47.31 78.73  38.06 .90
48:00 23.687 3 42.36 88.B2 41.14 .80

- - P b e o . T 4y L o S ot St Y G W A o e s ko S 0 e e

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 8
COOLER NUMBER: 2 COOLDOWN TIME: 14
COOLER NUMBER: 3 COOLDOWN TIME: 10
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COOLERS ONj; ELAPSED TIME = 28:00

COOLER NUMBER: | COOLDOWN TIME: 12
COOLER NUMBER: 2 COOLDOWN TIME: 14
COOLER NUMBER: 3 COOLDOWN TIME: 1§
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CYCLE NUMBER: 25 STARTED: 6 Sep 1987 08:59:00

ELAPSED CHAMBER COOLER
TIME TEMP * POWER FINGER HOUSING HEAT
TEMP TEMP L0AD
() (W) (K) (G (W)

- e 4t G S ot A . o T Yk WD At . e " " " - T - S o —— ke S e

0@:15  993.00
@o:1Ss  9389.090
00:15  3989.0@

@.20 998.00 9399.00¢ Q.00
999.00 993.00¢ 0.00
.80 999.00 9%S9.¢0 Q.00

ol Ny -
=
[~
[

.00 988.00 9938.00 0.00
999.00 S85.00 0.00

.00 9938.00 9%95.00 .00

@1:08  9389.00
21:00 999,00
@1:00  999.00

WY -
[
)
[

02:00  999.00 1 @.00 999.00 S89.00 0.00
2100  999.00 2 0.00 9938.8¢ 998.00 0.00
2:00 999.00 3 .00 9399.00 89%.0¢ Q.00

03:00  999.00 1 @.00 9598.00 899.0¢ 0.00
23:00  999.9@0 2 .00 989.00 995.00 0.00
03:00  999.00 3 .20 988.00 S93%.00 Q.00

04:00  999.00 ! .00 999.00 899.00 Q.00
04:00  998.00 2 .00 999.00 898.00 0.00
04:00 999.00 3 .00 989.00 9893.0¢ Q.00

@5:0@ -32.56 1 40.84 70.39 -27.27 .80
95:00 -32.58 2 .00 236.64 -32.22 Q.00
05:00 -32.58 3 35.87 91,13 =-22.91 .90

06:00 -10.49 v 43,20 72.9@ -5.82 .90
06:00 -10.49 2 0.00 248.%58 -10.93 Q.09
06:0¢ -10.43 3 37.79° 9@8.768 ~-!.1\6 .90

07:00 22.45 1 44.893 81.42 26.64 .90
07:00 22.45 2 .00 272,75 20.58 Q.00
© Q7:00 22.45 3 41,86 94.47 31.27 .80
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COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 7
COOLER NUMBER: 2 COOLDOWN TIME: -7777
COOLER NUMBER: 3 COOLDOWN TIME: -B8888
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COOLERS ON: ELAPSED TIME = 28:00

COOLER NUMBER: | COOLDOWN TIME: -8889
COOLER NUMBER: 2 COOLDOWN TIME: -9998
i COOLER NUMBER: 3 COOLOOWN TIME: -98888




CYCLE NUMBER: 26 STARTED: 3@ Nov 1887 11:34:00

ELAPSED CHAMBER COOLER
TIME TEMP ¢ POWER FINGER KROUSING HEAT
TEMP TEMP LOAD
() (W) (K) (C) (W)

@e:00 2t.77 1 .00 S99.00 999.00 0.00
20:00 21.77 2 0.00 29@.51 999.00 @.00
20:00 21.77 3 .00 291.14 999.006 Q.00

01:00 23.54 1 .00 293.07 999.00 @.20
@1:0Q 23.54 2 2.00 292.16 989.00 Q.00
Q1:00 23.54 3 0.00 282.75 999.00 Q.00

@2:00 -4.11 1 2.02 286.1Q@ 9995.00 @.00
02:00 ~4.11 2 .00 284,97 993.00 0.00
02:00 -4.11 3 @.00 285.57 989.00 Q.08
23:0@ -31.82 1 0.00 263.86 999.¢0 Q.00
@3:88 -31.82 2 .00 2B82.8@ 999.00 @.00
03:00 -31.52 3 .00 263.50 9%89.00 0.29
4:09 -32.15 ! 0.00 246.82 999.00 Q.49

04:00 -32.15 2 9.02 245.06 999.00 .60
04:00 -32.18 3 0.00 246.70 999.90 2.0

05:00 -31.79 t 39.03 60.21 998.9¢ .90
05:08 -31.70 2 36.54 78.23 999.00 .90
05:00 -31.70 3 37.49 61,10 989 Q0 .30

06:00 -13.44 1 40.80 652.00 999%.0q .90
06:00 -13.44 2 39.29 72.36 999.09 .90
06:00 -13.44 3 38.20 63.68 935.00 .90

07:00 21,10 | 46.5) 68.03 930 @@ .90
07:00  21.10 2 43.43 76.89 993.00 .90
27180 21,18 3 41.22 71.8 699.80 .90
08:00 3.8 46.€3  69.90 999.¢0 .90

08:00 23.8%
28:00 23.81

78.31 999.90 .99
41,52  73.51 999.00 .39

Gl N~
”»
&
s
o

09:90 24.01 70.62 999,00 .99
89:00 24.01 2  +4.28 78,16 999 @@ .99
@9:20 24.91 3 41,64 73,55 999.¢0 .90

...
'

o

d
—

19:00 24.43
19t09 24 .43
19100 24.43

46.43 70.89 999.¢9 .99
74.08 999.99 .90
41.73 13.61 999,00 .90

Ol S =
o
(2]
w
o

11:89 22.719 t 46,13 71,27 999.00 .90
11:39 2.1 2 43.67 70.04 995.09 .90
11:00 22.1 3 41.84 73.59 995.89 .99




12:00 24.49 t 48,13 71,46 939.00 .90

12:0@ 24 .49 2 43.85 78.23 999.90 .90
12:00@ 24 .48 3 41,668 73.55 999.00 .80
13:00 23.25 1 46.24 71.46 999.00 .50
13:900 23.25 2 43.57 78,08 9599.00 .90
13:00 23.28 3 41.59 73.47 999.00 .90
14:20 24.04 1 46.20 71.43 995.00 .99
14:00 24.04 2 43.8+ 77,56 999.00 .30
14:00 24.04 3 41,70 73.4@ 995.00 ]
15:00 23.26 1 46.13 71.39 989.00 .90
15:00 23.28 2 43.87 77.46 999.00 .90
15:00 23.26 3 41.47 73,44 999.00 .90
16:00 22.82 1 46.24 71.18 9899.20 .90
16:00 22.82 2 43.87 77.2@ 99%9.00 .90
16:00 22.82 3 41,33 73.36 999.00 .90
17:00 25.59 1 46.36 71.35 998,00 .90
17:00 25.59 2 43,77  77.0Q@ 999.00 .99
17:00 25.88 3 41.36 73.44 995.00 .30
18:00 23.60 1 46.34 71,54 999,20 .90

18:99 23.60 2 43,87  77.12 999.00 .90
18:00 23.60 3 41.8t  73.83 999,00 .90

19:00 24.94 | 46.37 71,39 993.¢09 .90
19:99 24.9¢ 2 431.78 75.89 995.00 .90
19:00 24,94 3 41.4% 73.70 9939.00 .90
20:00 23.98 1 46.07 7T1.58 999.90 .90
20:00 23.58 2 43,68 77,20 9%9.00 .90
20:00 23.58 3 41,38 73.87 949.00 .90
1 46.97 71.12 899.00 .90
2 43.87 76,81 4994.00 .90
I 41,23 73,74 999.00 .90
1 46.13 71,23 999,99 .90
2 43,04  75.51 993,90 .99
I 0. 73.98 999.09 .90
1 46,11 71,06 999,00 .90
2 44.33 76,24 999,00 .90
3 41,42 73.89 999,80 .9
1 .00 7.9 993,80 Q.00
2 .90 76,12 999.20 o.00
3 .00 73,40 999.00 0.02
| 0.30 250.50 9§99.0¢ Q.22
2 0.20 248.84 999,00 0.0
3 0.00 248.84 999.00 Q.00

D-93




26:00 37.20 1 .00 289.60 999.00 Q.00
26:00 37.20 2 .00 288.52 999.0@ 0.00
26:00 37.20 3 9.00 288.83 995.00 .00

27:00 S1.68 1 .00 3@8.77 9935.00 0.00
27:00 51.68 2 .00 3@7.64 99%.00 .00
27:00 51.68 3 0.00

308.43 9939.00 0.@0

28:00 52.22
28:00 52.22
28:00 52.22

.00 318.97 999.00 0.00
317.72 889.0¢ 2.00
0.0 318.53 399.00 0.00

N —
S
S
[~

29:00 51.51
29:09 51.51
29:20 51.51

50.26 77.85 989.00 .61
75.62 989.00 .83
46.12 71,88 983.00 .62

[SYIN AN B
IS
~J
'S

30:00 38.31 1 48.24 76.16 999.00 .63
30:00 38.31 Z 46,36 73.59 9%89.00 .63
30:00 38.31 3 44,17 63.74 998.00 .63

3t:00 24.63 | 45,37 79.23 999.00 .90
31:¢e 24 .63 2 44,48 77.73 999.00 .90
31:00 24.83 3 41,86 74.13 999.00 .90

32:00 24.27 I 485,26 77.85 999.00 .90
32:00 24.27 2 44,44 77,20 99%.00 .90
32:00 24.27 3 41,70 73.85 999.00 .99

33:00 22.97
33:00 22.97
33:00 2.97

45,37 77.8! 999.00 .90
76.85 939.00 .90
41.28  74.91 989,20 .80

N —
rs
>
(£} ]
=

34:00 23.01
34:00 23.9!
34:0 23.0

45.09 77.82 999.00 .92
76.86 999.00 .99
41,36 73.97 999.Q0 .99

G 03—
s
f -3
~3
[+ 4]

35:00 23. 1 I 45,33 77.66 999.00 .99
35:00 23. 1 2 45,04 785,86 999.9 1
35:00 23,1 3 41,09 74,17 95%.00 .90

36:90 23,23 1 45,10 77,70 999.00 1)
36:20 23.23 2 44,97 76,58 999.90 .99
36:00 23.23 3 41,83 74.20 999.¢0 .90

37:00 23.3% 1 45,07 77,77 999.00 .99
37:00 23.3% 2 44,85 78.35 999.08 .30
37:08 23.38 3 41,09 74.20 999.00 .90

38:Q0 22.90 1 45,24 77.70 999.00 .30
3g:00 22.38 2 45,23 76.05 999.00 .99
36:08 22.99 3 41,00 74.20 999.00 .90

39:20 24.49 1 45,04 77,31 999.¢0 .ge
39:80 24,49 2 45,068 75.93 999.00 .90
35:00 24,49 3 4,97 73.97 999.00 .90




40:
49:
40:

41
41
41

42

42:
o 1]

42

43:
43:
43:

44:
44
44:

45:
45:
45:

48
45

46

47:
109
47

47

481
48
48

Q0
@0
20

1900
108
1@

100

09

Qe
[
00

08
20
20

%
20
Qe

100
100

%0
00
20
09

G
bl

COOLER NUMBER:
COOLER NUMBER:
COOLER NUMBER:

COOLER NUMBER:
COOLER NUMBER:

24,21 1 45,05 77.16 999.
24,21 2 45,38 75.66 984§,
24.21 2 41,00 73.9@ 899,
24.23 1 45,17 76.686 998.
24.23 2 45,31  78.12 989,
24.23 3 41,01 73.86 998,
23.94 i 45,01 77.8@ 899,
23.94 2 45,26 76,081 899,
23.94 3 40.83 74 .05 9989,
23.82 1 44,92 76.70 998,
23.82 2 45.09 75.97 998§,
23.62 3 40.92 74 .4 9494.
23.27 t 44,92 76.81 999,
23.27 2 45,21 75.93 999.
23.27 3 40.87 74.09 999,
z2.88 1 44,96 76.81 989,
22.88 2 45,08 75.74 994,
22,85 3 49.8% 73.86 99§,
25.68 1 44.%1 76.78 999.
25.58 2 45,17 75,74 999,
25.68 3 41.26 73.78 998,
23.73 1 44,89 76,58 9399.
23.73 2 44 .83 76,81 999,
23.73 3 41,27 73.87 9499,
28,77 t 44 .88 76.47 999
25.7? 2 45,15 75,20 4999,
5.7 I 41,22 73,36 999,
COULERS ON: ELAPSED TIME = 4:Q0

| COOLDCWN TIME: 9.017

2 COOLOOWN TIME: 11,7

3 COOLDCUN TIME: 7.7

CODLERS ONt ELAPSED TIRE - 28:00

1 COQLOOUN TIME: 11,6988

2 COOLDOUN TIME: 12.8413

3 COOLOQuWN TINE: 11,842

COOLER NUMBER:

P T A e L R R T Y N L TR R T

D-95

Q0 .90
) .90
Q0 .90
Q0 .90
29 .90
@0 .90
20 .90
Qe .90
2o .50
09 .90
L) .80
00 .90
29 .90
Qe .50
0 .90
29 .90
oe .90
20 .90
29 .90
0 . 9@
0 .99
22 .90
20 .80
29 .90
.00 .90
20 .90
90 .30

- -




CYCLE NUMBER: 27 STARVED: 2 Dec 1987 11:35:00

ELAPSED CHAMBER COOLER
TIME TEMP ¢ FOWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(C) (W) (K) (c) (W)

———— e - L S s - S " o T e (A R ey e T . T e S e e e b T e -

@e¢: 90 20.74 ! 2.00 9989.00 998.00 Q.00
20:00 20.74 2 .00 999.00 998.00 0.00
@0:00 20.74 3 @.0@ 999.@¢ 9389.0@¢ Q.00

Q1:20 22.78 1 .00 999.62 599.00 0.09
@1:00 22.78 2 Q.06 959.0¢ 999.00 0.0
21:00 22.78 3 .00 9399.4¢ 98%.¢0 Q.00

@2:00 -4.15 | .00 993.20 99G.¢  0.0C¢
62:00 -4.15 2 .00 999.9¢ 999.00 ¢.00Q
@2:0@ -4.,15 3 2.00 99%9.00 995.00 0.@d

03:00 -31.41 1 9.00 999.00 9839.00 0.29
03:00 -31.41 2 ©.00 9939.00 999.00 0Q.¢0Q
03:0¢ -31.41 3 .90 999.00 959.00 0.v0

@4:00 -32.12 | .00 999.00 993.08 0.00
04:00 -32.12 2 .00 999.0Q 9%9.0@¢ Q.00
24:00 -32.12 3 0.00 939.00 899,00 0.Q0

05:0¢ -33.06 1 39,47 60.45 9938.00 .90
95:0¢ -33.08 2 37.87 74,01 999,00 .99
85:00 -33.96 3 37.90 6@.%0 999.00 .30

06:00 -56.08 I 42,14 B52.94 999.090 .9@
06:22 -5.08 2 40,83 71,04 999.00 .90
06:00 -6.08 3 38.80 65.98 1999.00 .90

97:00Q 21.38
@7:00 21.38
97:00 21.38

46.28 §6.52 998.00 .90
75.93 995.00 .90
41,03 72.74 999,00 .90

i NS —
>
r
[~
[¥1]

08:00 2.7
03:00 22.77
08:00 2.1

46.39 70.78 999.00 .90
77.20 999.00 .90
41.14 74,53 999.0@ .90

[ V-
F 9
»
©
r

@9:89 25.47
9%:00 25.47
$9:00 25.47

46.12 7.0 999.00 .90
76.58 999.00 .30
41.26 73.97 999.00 .30

o B —
»~
(743
.

(4
e

19:00 24.47
19:00 °4.47
12:09 24 .37

45.86 71,91 999.00 .90
76.28 999.00 .90
41.27 73.40 999.00 .90

O NS -
»
wn
~N
[+ 4]

D-96




11:00
11:00
11:00

12:0@
12:00
12:00

13:00
13:00
13:00

14:00
14:00
14:00

15:922
15:00
15:00

16:00
16:00
16:00

17:00
17:00
17:00

18:00
18:00
18:00

18:00
19:00
19:00

20:00
20:09
20:00

21:90
21:00
21:00

22:00
22:00
22:00

23:00
23:00
23:00

24100
24:00
24:00

23.27
23.27
23.27

25.41
25.41
25.41

25.00
25.00
25.00

24.57
24,57
24.57

24.50
24.50
24.50

24 .60
24 .80
24 .50

24.68
24 .68
24.68

£a ra rJd
an N
[~ I ]
& s b

24.09
14.09
24.08

24.00
24,00
24.20

24.186
24.18
74.16

3.
3!8‘
3.81

[ AT

23.83
23.53
23.53

24.40
24.40
24.40

— oo - o P - o~ O N —

FAS I N |

NPy -~

[N N

03 — o ry —

N — ~ L td ry —

[ ]

45.84
45.24
41,17

45‘83
45.58
41.32

45'66
45.53
41 .48

45.5@
45.48
41.52

45.55
45.81
41.38

45.43
45.82
41.48

45.44
45.91
41.64

45.33
48.27
41.47

45.41
46.09
41,351

45,37
45.86
41,58

45.43
46.32
41,44

45.38
46.29
41 .47

45,44
46.21
41.48

9.0
.00

D97

71,18
75.83
73.21

71.27
76.01
72.01

71.81
76.05
73.24

72.05
76.24
73.01

71.88
76.74
73.13

71.88
76.62
73.28

71.88
78.74

3.7

71.81

5.58
73.0%

71.81
76.43
73.08

71,99
76,24
73,17

71,66
75.89
3.7

71,73
76.0%
3.7

71,54
75.97
73.08

.90
75.97
73.014

989.
999g.
988.

989.
99gs.
999.

9498,
989,
999,

9s9

989

998,
948,
999.

389.
989,
9849.

9989,
EEER
833,

899.
399.
ERER

999.
949,
998,

999.
998.
999.

994,
999.
993,

998,
99s.
399,

999 .
999.
899,

999.
994,
999.

00
00
Qe

20
o0
L)

eo
00
0o

.00
988.
.00

00

]
22
@0

Q0
)
20

0@
Qe
il

oe
oa
90

0
20
o0

20
00
00

20
20
o0

o0
Q0
00

oo
Qe
[

L)
o0
L)

.90
.99
.90

.90
.99
.90

.90
.90
.5e
.90
.90
.90
.30
.99
.30
.90
.90
.90
.90
,30
.90

.99
Qge
‘90

.90

080



25:00 22.93 1 0.080 250.42 989.00 Q.00
25:00 22.93 2 .06 247.83 899.00 Q.00
25:00 22.93 3 0.00 248.58 999.00 0.00
26:00 36.89 1 .00 289.60 995.00 0.00
26:00 36.89 2 .00 288.27 999.00 Q.00
26:00 36.898 3 .00 288.83 S93.00 0.00

27:00 51.41 1 0.00 308.77 S99.90 0.00
27:00 51,41 2 0.00 387.57 999.00 0.00
27:00 Si.41 3 0.00 308.43 993.00 0.00
28:00 52.12 t .00 319.00 995.00 .20
28:00 §52.12 2 .90 317.69 999.00 Q.20
28:00 §2.12 3 9.00 318.53 989.00 9.00
29:00 55.23 I 51.86 64.8! 939.40 .63
29:09 55.23 2 48,13 74.7Q 999.00 .62
23:00 55.23 3 44,95 74,63 999.00 .83
30:20 J€.48 v 48,19 92.74 998.00 .98
30:40 38,48 2 45,80 79.92 993.00 .99
39:20 38.48 3 42,686 79.58 399.00 .90

31:90 24.88
J1:¢0 24.88
31:00 24.88

45.06 88.22 99%.90 .90
76.58 999.20 .30
41.91  76.5% 959.00 .3e

LN~
&
S
w
Y

32:00 23.76 86.68 999.00 .99
J2:00 23.76 2  45.2% 78.89 999.90 .90
32100 23.718 3 4.7 75.82 999.00 39

F/2S
S
[£4]
o

33:00 24,97 33.61 939.00 .90
33:99 ¢4.37 2 45,73 74,93 999.00 81
33:60 24.97 3  40.89 75.82 994.00 .90

-8
»
.

"~
o

44,52 88.61 999.¢d .90
74.20 3%9.00 .39
41,04 75,47 999.00 .80

34100 25.17
34100 2517
34:90 817

N~
-
74
(7
r

35:00 25.9! i 44.'8 B5.48 9938.00 .39

35:00 8. 2 46.39 74.95 398.@0 .99
35:98 5.9 3 41,23 75,89 999,00 .80
36:00 24,47 T 44,17 8815 999,00 .99
36:80 24.47 2 46.60 73.90 9494.QQ .80
35:02 24,47 3 4133 78,91 399,99 .38

44,00 B3.90 999.00 .90
73.98 999.90 .88
41.08 75.16 999.90 .90

37:00 23.98
"37:00 23.858
37:00 23.85

LV
L
-1
4‘
(-]

44.28 B4.12 9499.00 .ge
74,81 999.80 .50
41,01 75.28 995.00 .88

38:00 24,63
30:00 24.63
38:80 24.63

[ 7V
-~
(-2
-

o
o




39:00 24.50 1 44,36 83.77 999.00 .90
39:00 24 .€Q 2 46,45 74,13 999.02 .90
23:00 24.60 3 41,29 75,20 999.00 .90

49:09 24.54 1 44,52 83.58 939.00 .90
40:00 24.54 2 46.73 74.47 S99.00 .90
40:00 24.54 3  41.25 75.20 999.00 .90

41:00 23.79 ! 44,47 83,82 9899.@9 .90
41:020 23.79 2 46.85 74.51 999.00 .90
41:00 23.79 3 41.28 74.82 4999.20 .30

42:00 23.61 1 44.44 83.39 99%8.00 .30
42:00 2Z.61 2 46.5t 74,28 999.90 .90
42:00 23.61 3  41.31  74.86 9989.00 .30

43:0Q 23.37 1 44.31 B83.89 999.00 .90
43:00 23.37 2 46.48 75.91 999,00 .80
43:00 23.37 3 41,2t 74,80 999.00 .90

44:00 23.19 44.26 B3.65 9389.29 .99
44:00 23.189 46.89 74.83 999.00 .9¢
44:00 23.19 I 41,34 74.87 999.00 .5

"N

45:20 22.98 44,31 83,83 999.00 .90

|
45:00 22.99 2 46,89 74.78 999.09Q .90
45:00 22.99 I 41,30 74,88 999.00 .50
45:20 27.03 t 44,38 83.77 9ds39.02 .90
45:99 27,23 2 47.58 74.7Q¢ 999.00 .9¢
46: Q9 27.03 3 41.28  7¢4.86 999.00 .99
47100 25.59 | 44.40 83.8%5 999.00 .99
4709 28.69 2 47.87 T4.74 999,90 .90
37129 25.69 30 4.2t 734,93 999.8Q ]
48:90 23.38% 1 4.4 §3.89 999.00 .99
48: 09 23.38 2 a8 Te.83 999.¢0 )
48:99 23.36 3 41,42 4,37 595.0 .89

COCLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLOOWN TIME: .77
COGLER NUMBER: 2 COOLDOWN TIME: 11.017
COOLER NUNBER: 3 COOLOOUN TimMe: 7.712

- e o e b b e b W M p M W VR M e e WD G N e M e b A A e W W e ea

CO0LZRS ON: ELAPSED TIME = 28:00

COOLER NUMBER: | COOLDOWN TIME: 12,817
COOLER NUMBER: 2 COOLOOWN TINE: 12,387
COOLER NUMBER: 3 COOLDOWN TIME: 12,367

R T L L L L T e e R D e b L
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CYCLE NUMBER:

ELAPSED CHAMBER

TIME

20:00
90:00
292:00

01:00
Q1:00
@1:20

32:00
92:00
02:29

93:00
03:00
03:00

04:00
04:00
04:00

05:00
25:00
#5:00

@5:00
06:00
96:00

27:00
07:00
Q7:00

98:00
08:00
08:00

99:00
@9:00
09:00

10:00
10:00
10:00

11:00
11:00
11:00

TEMP

28.14
28.14
28.14

23.55
23.55
23.55

—4AZE
-4.28
-4.26

~31.60
-31.6€
-31.60

-32.05
-32.085
~32.95

~31.41
-31.4
~31.41

-6.18
-6.18
~6.18

22.48
22.40
22.46

23.68
23.68
23.68

25.00
25.00
25.90

23.31
23.31
23.31

26.87
26.87
26.87

28 STARTED:
$ POUER
(W)
1 2.020
2 0.00
3 0.00
1 0.00
2 0.00
3 0.00
1 @.00
2 0.00
3 Q.29
1 0.00
2 Q.00
3 0.40
1 0.00
2 0.00
3 Q.00
' 40.54
2 38,18
3 36.88
1 42.29
2 40.91
3 38.66
| 45,88
2 43.33
3 41,21
I 46.61
2 43.61
3 41.4
I 48,13
2 43,82
3 41,87
| 45,81
2 43.68
3 41.85
! 45.88
2 43.83
3 41.73

7 Dec 1987 11:05:00

COOLER

FINGER HOUSING HEAT

TEMP
(K)

899.00
297.585
298,01

295,34
294,33
294.88

286.68
285.50
286.13

253,83
262.80
263.57

246.78
245,98
246.74

58.17
68.29
60.53

62.45
68.82
64.98

68.37
75.47
72.78

69.44
76,74
73.38

88.71
76.28
73.32

69.58
76.68
72.28

63.86
76.81
73.17

TEMP
o))

8999.00
999.90
938.00

399.00
999.00
399.00

899.00
899.40
899.00

989.00¢
989.00
999,00

999.00
899.00
989.00

§99.00
999.00
999.00

989.00
§98.60
899.00

998,00
988.00
989.20

999.90
939,00
989.00

989.00
999.00
989.00

999.00
999.00
889.00

989.90
989.00
899.00

LOAD
(W)

e ;T - L D v o T T A e - A A > - —

.90

.90

.90
.80
.3e

.90
.90
.90




12:00 26.96 1 46.20 70.16 999.00 .9¢
12:00 26.96 2 43,77 78,73 999.00 .80
12:00 26.96 3 41,85 73.28 99%9.00 .90

. 13:00 22.92 !t 45,94 70,05 3999.00 .90
13:00 22.92 2 43,98 76,70 989.00 .9e
13:00 22.92 3 41.38 73.36 999.00 .90

14:00 23.58 ! 45.87 7@¢.13 955.00 .99
14:00 23.58 2 43.97 76.43 999,00 .99
14:00 23.56 3 41,72 73.24 998.00 .90
15:00 23.96 i 45.43 70.20 999.00 .90
15:00 23.36 2 44,46 75,93 999.00 .90
15:00 23.38 3 41,48 73.32 995.00 .99
16:00 25.10 ! 45.14 70.43 999.00 .80
16:00 25.10 2 44,48 75,97 999,00 .90
16:00 25.10 3 41,64 73.40 988.00 .90
17:00 22.88 ! 45.11  70.24 999,00 .99
17:20 22.88 2 44,31  76.0% 999.00 .90
17:00 22.88 3 4t 73.48 999.00 .50
18:00 23.00 t 45.24 70.39 999.00 .50
18:00 23.00 2 44,43 76.05 999.00 .9Q
18:00 23.00 3 41,46 73.5! 999.00 .90
19:00 23.38 1 45,29 70.20 999.09¢ .90
19:00 23.38 2 44,50 76.85 959.09 .90
19:00 23.38 3 41,79 73.47 899,00 .8a

20:00 23.08 1 45,28 70.3% 99%.00 .30
20:00 23.08 2 45,03 76,28 9%98.00 .90
20:00 23.09 3 41,67 73.55 989.0Q .90
21:20 24.31 1 45.47 70.43 989,00 .50
21:00 24.31 2 44.97 76.09 9389.40 .90
©21:00 4.3 3 41,785 73.% 999.00 .90
22:00 23.00 1 45,29 70.70 999.00 .90
22:00 23.00 2 45,04 76.24 599.00 .90
22:00 23.00 3 41,63 73.74 988.00 .90
23:00 24.3% 1 45,89  70.20 9%99.00 .89
23:00 24.35 2 45,44 76,05 999.00 .90
23:00 24.35 3 41,80 73.74 999.09 .80
24:00 26.95 I 45,47 79,24 999,00 .90
: 24:00 26.98 2 45,32 76.12 899,00 .90
24:00 26.95 2 4.8t 73.82 999.@0 .80

0.08 248.56 999.00 Q.09
0.0¢ 248.02 999.00 - 0.09
0.00 248.54 999,00 0.00
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26
26
26:

27
27
27:

28:
28:
28:

29:
29:
29:

30:

30:
30:

31
31
31

32
32:
32:

33

33:
I3

34:
34

Q0
20
2]

20
20
20

20
20
20

20
00
0e

0@

20
a0

HT"
100
100

2e
20
a0

100

09
00

Q9
20

34:00

35:
35:
35

36:

08
00
09

00

36100
36:00

37

Qo

37:00
37:00

38:00
38:00
38:00

39:00
39:00

38:

oo

37.14
37.14
37.14

51.91
51.91
51.91

§52.5%
52.59
52.59

55.20
55.20
85.28

38.25

39.25
38.25

24.49
24.49
24.49

24.42

24.42
24.42

23.38
23.38
23.38

24.24
24,24
24.24

24.68
24.68
24.68

24,38
24.98
24.98

25.09
25,08
25.08

25.98
25,88
35.08

25.68
25.68
25.68

N —

[ % S

Gé N~ [ 273 S o — i 3 — Ol ry — w3 - O N — Ol N3 — [S2 08 N |

N -

288.46
288,37
288.87

308,77
3e7.61
308.46

318.97
317,85
2i8.50

70.32
75.28
73.01

74.82

80.54
78.20

71.43
76.93
75.74

7¢.81
76! t2
74.28

7@¢.89
75.7
73.67

70.93
75,36
73‘78

71,01
75.39
73.32

.12
74.93
73.28

.27
74,93
73.24

.38
74.88
73.32

71.48
4,78
73.40

999.0@
99g.0@
995.00

898.20
§99.00
898.00

399.02
899.00
995.00

999.00
893.00
899.00

999.00

899.00
999,00

898.00
999.00
898.00

999.00
999.00
999.¢9

8998.00
998.09
389.00

999.00
§98.00
389.00

999.00
989.00
989.00

999,09
999.00
999.4¢

989.00
999.00
988.¢0

989.¢0
999.90
999,00

989.00
999.00
999.99

e

Q

089

.00
.00
.00

.00
.00
le@

Oee
.00
.00

63
.63
l53

.90

.90
.90

QSQ
.90
.90

.8@
.92
.5e

.90
.90
'90

190
.90
.90

90
.90
.80

.90
, 80
.99

.90
.99
.80

.30
.90
.99

090
.99
.90



40:00 27.08 ' 44,86 71,01 999,00 .90
40:00 27.08 2 46.47 74.683 983,00 .9e
40:00 27.08 3 41.87 73.32 999.00 .90

41:00 23.186 I 44,83 71.08 989.00 .90
41:00 23.18 2 46,71 74,368 999.00 .90
41:00 23.16 3  41.53 73.44 999,80 .90

42:00 23.68 1 44,37  T71.12 999.00 .90
42:00 23.68 2 46.83 74,36 999.00 .90
42:00 23.88 3 41.80 73.40 939.00 .30

43:00 24.48 ! 44,98 7t.08 999,00 .90
43:00 24,48 2 46.83 74.17 9399.00 .90
43:00 24.48 3 41.68 73.44 988.00 .90

44:00 24.60 ! 44,88 71.35 998.00 .50
44:00 24,80 2 4B.86 74.32 989.00 .90
44:00 24.60 3 ~41.73 73.55 989.90 .50

45:00 23.35 I 45,00 71.23 4999.00 .90
45:00 23.35 2 47.24 74,13 999,00 .90
45:00 23.35 3 41.88 73.63 899,00 .90

45:00 27.91 1 45,87 71,39 999.00 .90
45:00 27.01 2 4B.11 74,63 993.00 .80
45:00 27.01 3 41,91  73.87 999.00 .80

47:00 23.87 1 45.09 71.20 9599.00 .90
47:00 23.87 2 46.40 74.80 989.00 .90
47:20 23.87 3 4t.88 73.63 4999.00 .9@

48:00 24.698 1 44.96 71.12 998,00 .80
48:00 24,88 2 47.33 74.28 999.00 .90
48:00 24.69 3  42.04 73,83 999.00 .90

e - 4 - Y - - > POt O ek IS S G S At P o €00 B St o iy A S A WA S Y A O S B S e Sy 0t Laey

COOLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 1 COOLDOWN TIME: 7.717
COOLER NUMBER: 2 COOLDOWN TIME: 10.383
COCLER NUMBER: 3 COOLDOWN TIME: 7.717

L — S T S P Y W ) W SR S S G P A A G R S A T G W D SR . -

COOLERS ON3 ELAPSED TIME = 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 12.017
COCLER NUMBER: 2 <COOLDOWN TIME: 12,387
COOLER NUMBER: 3 COOLDOWN TIME: 12.387
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CYCLE NUMBER: 29 STARTED: 14 Dec 14987 14:58:90

ELAPSED CHAMBER COOLER
TIME TEMP t POWER FINGER HOUSING HEAT
TEMP TEMP LOAD
(C) (W) (K) () (W)

0 1 A . e L S S 0 S T S G WD S B B e e T P S e T P W P G D W R ke o i iy A A D i T o ok 2o

20:02 26.13 ! 9.00 998.0@¢ 989.00 Q.00
00:00 26.13 2 @.0¢ 294.40 998.¢0 0.00
20:08 26.13 3 @.9¢ 285.66 993%.0¢ Q.00

@1:00 23.1% 1 0.00 294.22 999.¢0 Q.00
21:00 23.12 2 .00 293.24 999.00 0.00
@1:00 23.12 3 0.00 233.84 9839.00 0.00
02:00 -4.31 1 @.0e¢ 285.85 993.00 0.00
22:00 -4.31 2 .00 284.97 959.00 0.00
02:00 -4.31 3 @.e2 285.82 989.00 Q.00

83:00 -31.74
@3:e0 -~31.74
@3:00 -31.74

.00 262.65 995.00 0.00
261.12 8939.20 0.0
.00 263.24 993.020 0.00

O N -
[\~]
[
[

04:00 -32.08
64:00 -32.08
04:00 -32.@9

.00 245.81 999.00 0.00
4@ 244,26 989.0¢ 0.00
@.08 246.25 999.00 0@.00

G N -
[~
S5
[

05:00 -31.9%
05:00 -~31.81
05:00  -31.9t

48.32 58.58 999.00 .90
168.68 999.09 .90
37.83 61.47 999.00 .90

O R
~
-
(2]
[=2]

26:00 -6.70
06:00 -6.79
26:00 ~6.70

42.94 ©B63.64 989.060 .90
136.70 895.00 .90
38.52 65.61 999.00 .90

ol -
n
w
~n
(¢ ]

07:00 23.78 68.90 993.00 .90
07:20 23.78 2 31.43 133.13 499.00 .90
07:00 23.78 3 41.23 72.48 999,00 .90

-~
(4]
[2¢]
w

08:2@ 22.89 '\ 46.32 70.82 999.00 .90
08:00 22.89 2 31,65 136.81 999.00 .99
28:00 22.89 3  41.40 74.43 999.00 .90
29:00 23.05 1 46.17 70.55 999.00 .90
09:00 23.085 2 3.7 137.63 995.00 .90
28:00 23.05 3 41.34 74,66 999.00 .80
10:00 25.10 1 46.05 70.74 999.00 .90
19:00 25.10 2 31,85 137.88 999.00 .80
19:00 25.10 3  41.43 74,74 999,00 .90
11:00 25.05 1 45,93 70.88 999.00 .90
11:00 25.08 2 31.76 137.99 999.00 .90
11:00 25,95 3 41.28 74,78 999.00 .90




123
12
12

13:
13:
13:

14

i5:
15:
15:

18
16

16:

17:
t7:
17:

18:
18:
18:

19:
: 00

19

19:

20:
: 00
20:

2
&~

21
21
21

22¢
22
22:

23
23:
23

24:
24:

24:

251
28:
25

aQ
Q0
2o

1
0e
il

100
14:
14:

Q0
20

00
20
00

: 00
s 00

20
20
29
00
20
20
00
00
20
20

00

100
: 00
100

20
00
Q9

)
Q0
00

2
Qo
20

00
Qo
Q0

22.86
22.88
22.86

22.88
22.88
22.88

23.25
23.25
23.28

23.87
23.87
23.87

23.78
23.78
23.78

23,18
23.18
23.186

-—

P — (SR I

—

[SVIN o8 I LSV I A8 B O N~ o - [SYIN AN ]

Ol N —

—_—

[S- I oV )

o N —

70.74
137.95
75.05

70.585
138.06
75.85

7@.55
138.05
75.01

70.47
137.88
75.29

7¢.43
137.88
74.30

70.43
138.20
75.26

79.36
138,34
74.87

70.58
138.09
74,97

70.43
137.81
75.368

70.32
137.74
75.24

70.24
137.77
78.24

70.43
137.70
75.28

10.32
137.82
75.32

251,17
261.08
249,82

899.00
899.4@0
999.00

998.02
999.00
889.00

999.00
899,00
389.00

8998.00
393.00
389,00

939.020
999,00
§99.00

999.00
999.00
892,00

999.090
999.00

898.00

893.00
999.00
999.00

899.00
8999.00
999.00

999.00
9959.00
999.00

999.00
998.00
898.00

999.00
399.00
899.00

998.00
899.00
898.00

999.00
999.00
899.00

.90
.90
.80

.99
.5@
.90

.90
.90
.ge

.80
.50
.50

.90
'9@
.90

.90
.90
.90

.30
.90

.90

.90
.90
090

lgo
.90
.99

.99
.90
.90

.90
.80
Ige

.90
.90
Iee

.90
.80
.99

0.00
2.a0
0.00




26:00
26:00
26:00

27:00
27:00
27:00

28:00
28:00
28:00

29:00
29:00
29:00

30:90.

30:00
30:00

31:00
31:00
31:00

32:00
32:00
32:00

33:00
33:00
33:00

34:00
34:00
34:00

35:00
35:00
35:00

36:00
36:00
36:00

37:00
37:00
37:00

38:00
38:00
38:00

39:00
359:00
39:00

37.23
37.23
37.23

51.64
51.64
5t.64

52.09
52.09
52.09

53.17
83.17
53.17

38.55
39.55
39.58

25.26
25.26
25.26

23.48
23.49
23.49

23.086
23.08
23.06

23.98
23.98
23.98

25,00
25.00
25.00

23.39
23.39
23.38

24,09
24.08
24,09

24,93
24.93
24.93

25.00
28,00
25.00

N -

Ol N - O & — ol N - o N - ol ro O N - Of Ny [EN AN O B ol — NN - — o —

Ol N -

S SO0

[~~~

[~ 2~

49,
34,
.92

44

47,
32,
42,

44
31
41

44,

31
41

44,
31,
41,

44,
31,
41,

43!
31,
41,

43'
3t
41.

44,
32.
41,

44,
3t.
41,

44,
32,
41,

.00
.20
.00

.00
.00
.00

.00
.00
.00

8@
45

14

86
41

.82
.63
.15

22

.50
.18

18
38
13-

16
85
86

84
84
64

81
78
62

23
¢4
79

30
26
52

14
28
24

D-106

29@.23
281.25
288.25

309.64
308.80
308.90

318. M
318.36
318.97

72.13
130.186
74.70

77.2@
144,20
80.00

74.24
139.59
77.31

73.24
136.84
75.908

73.01
136.77
75.58

73.@5

136.45
74.93

72.98
136.59
74.70

73.91
136.79
74.88

72,90
136.45
75.01

12.82
136.41
74,90

72.98
136.56
74.93

§99.00
999.00
999.00

999.00
999.00
998.00

899.00
999.00
899.00

989.00
388,00
899.00@

998.00
898.00
999.0@

999.00
899.00
998.00

9959.00
999.09
998.00

999.00
939.00
899.00

999.00

989,00
998.00

889,00
999,00
994.00

999,00
999.00
939.00

989.00
899.00
998.00

999.09
999.00
999.00

9599.00
999.00
989.00

.90
.90
.90

1)
.80
.50

.90
.90
.90

.go
-1
030

.90
.8
[

.90
.9
.90

.90
.99
.99

.80
.80
.80

.90
.90
.96

.80
.90
.90




40:20 22.85 44,04 73.21 899,00
40:00 22.85 32,36 136.59 999.00
40:00 22.8% 3 41,17 74,893 999,00

N —

—

41:00 24.07
41:00 24.07

44,168 73,13 989,00
32.32 136.41 999,00

n

.90
.90
.90

.90
.90
.90

.99
.90
lge

-80

41:00 24.07 3 41,43 74.83 999.00
42:00 25.04 1 44,18 73.21 999.00
42:00 25.04 2 32.4% 136.49 998.00
42:00 25.04 3 41.58 74,74 9939.00
43:00 23.40 T 44,20 73.44 998,00
43:00 23.40 2 32.54 136.56 999.00 .50
43:00 23.40 3 41.43 768.85 999.0Q0

.80

—— - o o g o S o - - -

COCLERS ON: ELAPSED TIME = 4:00

COOLER NUMBER: 't COOLDOWN TIME: 7.7
COOLER NUMBER: 2 COOLDOWN TIME: 8888
COOLER NUMBER: 3 COOLDOWN TIME: 7.7

- -

COOLERS ONj ELAPSED TIME = 28:00

COOLER NUMBER: 1 COOLDOWN TIME: 12.017
COOLER NUMBER: 2 COOLDOWN TIME: 8888
COOLER NUMBER: 3 COOLDOWN TIME: 12,7
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NUFQL CRYOGENIC COOLER LAB
CRYOGENIC COOLER DATA

COOLER: CTI C7171-1 DATE: 18 FEB 88 039:22
VOLTASBE: 117 ENGR: HLD
AMBIENT: PROG: CATPs 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

s e 0 i S T A o S P S P D T S g A O S P D A P T U S D P o e e P " e A "k O e 0 @

TIME POWER CURRENT KELVIN LOAD

8.00 85.11 001 296.82 ¢.000

1,00 35.38 . 001 270.13 0.000
2.00 35.54 . 001 244,86 ¢.000
3.00 _ 36.04 001 221.55 0.000

4,00 36.88 .09 200.40 0.000
5.00 37.44 . 001 1680.50 0.000
6.00 38.33 . 001 162.14 ¢.800
7.00 38.66 . 001 145,12 0.000
8.00 39.68 . 001 129.76 0.000
9.00 40.85 . 001 114,79 0.000
10.00 42.00 . 001 101.64 ©.000
18.15 42.18 001 99,98 ¢.000
11.00 43,23 . 001 89.92 2.000
11.97 44.87 .ol 79.17 2.000
12,00 45.82 . 801 70.68 0.000
13.00 47.36 .00 63.65 2.000
14,00 47.87 . 001 58.56 0.000
15,00 48.87 . 001 56.12 0.000
16,20 48.49 . 091 52.69 0.000
17.00 49.987 .801 51.34 @.000
18,00 49.00 . 001 $0.29 0.000
19.00 49.20 .00t 49,64 0.000
20,00 48.10 .00 49,32 0.000
30.00 45.44 201 73.22 1.001
40.00 45.36 L)} 74,57 1.001

NS AU AN EESEIRSNEAS SRS ESERONSCE ARSI ACSCRNEAENSESLSANARENCESTESENANASEE
300 COOLNOWN & POWER .70

3 Q

. 1.8

X = ﬁ
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]
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TIME (Min)
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NVEQL CRYQOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7171- DATE: 18 FEB 88 09:23
VOLTAGE: 117 ENGR: HLD
AMBIENT: PROG: CATP+ 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

- —— e T e D S W D T e v W " W G T S TP s iy . S D D D 0t O A o i Sl s B s A nf O P o ol VA D S M T . O e 2 A S 0 W LB W A o

TIME POWER CURRENT KELVIN LOAD
0.00 85.11 .001 296.82 ¢.000
.00 35.38 . 001 270.13 0.000
2.00 35,54 .001 244,86 2.000
3.00 36.04 .001 221.55 2.000
4.00 36.88 .001 200.40 0.000
5.00 37.44 .o 180.50 2.000
6.00 38.33 001 162.14 0.000
7.00 38.66 001 145.12 0.000
8.00 39.68 . 001 129.76 0.000
8.00 40.85 . 001 114,78 2.000
19.00 42.00 .01 101.64 2.000
10.15 42.18 .01 89.95 0.000
11.00 43.23 . 001 89.82 0.000
11.97 44.87 .001 79.17 6.000
12.00 45.82 .00} 70.68 0.000
13.20 47,36 .01 63.65 2.000
14,00 47.87 .00 , §8.56 2.000
15.00 48.67 .20l 55.12 0.000
16.00 48.49 . 001 52.69 0.000
17.00 49,07 o0 51.34 2.000
18.00 438.00 00! 50.29 0.000
19.00 49.20 o0 49.64 0.000
20.00 49,10 . 001 49.33 0.009
21.00 49.33 .01 49.12 2.000
22.00 46.99 00! 60.35 1,001
23.00 46.39 001 64.68 1.001
24.00 45.96 . 00! 67.30 1.001
25.90 45,85 001 69.38 1.891
28,00 45.79 o0 70.68 1.001
27.00 45,59 0081 71.60 1.00}
28.00 45.74 201 72.25 1.001
29,00 45.32 .81 72.80 1.001
30.00 45.44 .00t 73.22 1.001
31.00 45.38 001 73.49 1.001
32.00 45.45 001 73.72 1.001
33.00 45.11 o 73.91 1.001
34,00 45.33 N 74,11 1.891
35.00 45,44 o 74.22 1.001
36.00 45.35 0! 74.30 1.081
37.00 45,54 001 74.37 1.001
38.00 45.22 001 74.45 1.801
39.00 45.54 .00 74.53 1.061
40.00 45.36 001 74.57 N )
41.00 45.31 .00 74.64 1.08!
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NVEOL CRYOGENIC COOQLER LAB
CRYOGENIC COOLER DATA

COOLER: CTI C7173-1 DATE: 17 FEB 88 15:19
VOLTAGE: 117 ENGR: HLD
AMBIENT: PROG: CATP«+ 1.9

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

" " > D S A o o < T D D Nt W U M e et e e T T o o B A i . sl S D D . P S o D D W i o i v il o T e v T o

TIME POWER CURRENT KELVIN LOAD
9.00 86.15 . 001 298,91 0.000
1.00 31.99 . 001 285.29 0.000
2.00 31.98 . 001 272.83 0.000
3.00 31.97 . 001 261.46 0.000
4.00 32.14 . 001 250.61 0.000
5.00 31.83 . 001 240.40 ¢.000
6.00 31.98 . 001 231.02 0.000
7.00 32.13 o 221.82 0.000
8.00 32.26 . 001 212.74 0.000
9.00 32.41 . 001 204.17 0.000
10.08 32.48 . 001 186.08 0.000
11.00 32.54 . 001 188.38 2,000
12.09 32.91 . 001 181.06 0.000 -
13.0@ 33.09 . 001 174,186 0.000
14,00 33.20 001 167.50 0.000
15.00 33.30 . 001 160.95 0.000
16.00 33.43 . 001 154,84 0.000
17.00 33.59 . 001 149.09 0.000
18.00 33.66 .01 143.51 0.000
19,00 33.84 . 001 138.41 0.000
20.00 33.96 . 001 133,58 2.000
20.00 33.49 081 149.16 1.002
49.00 33.33 . 801 144,77 1.002
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MUEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7173-1 DATE: 17 FEB 88 15:20
VOLTAGE: 117 ENGR: HLD
AMBIENT: PROG: CATP+ 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

it A R A S o S o S o A T - - - - - - > o o b o ——

TIME POWER CURRENT KELVIN LOAD
¢.00 86.15 .00 288.01 0.000
1.00 31.99 .e01 285.29 ¢.000
2.00 31.99 . 001 272.83 0.000
3.00 31.97 081 261.46 0.000
4.00 32.14 o 250.61 0.000
5.00 31.93 .o 240.40 2.000
6.00 31.98 .001 231.02 0.000
7.00 32,13 .01 221,62 0.000
8.00 32.28 001 212.74 e.000
9.09 32.41 . 081 204,17 0.000
19,00 32.48 .01 196.08 9.000
11.00 32.54 .01 188,38 2.000
12.00 32.91 . 001 181.086 0.000
13.00 33.09 .01 174,18 ¢.000
14,09 33.20 . 001 167.50 0.000
15.00 33.30 N1} 1608.95 @.900
16.00 33.43 001 164.84 0.000
17.00 33.59 001 148,03 ¢.000
18,00 33.66 . 001 143,81 2.000
19.00 33.84 Q01 138,41 2,008
20.00 33.96 001 133.58 9.000
21.00 34.0 0081 129.01 2.000
22.00 34.00 .01 131.08 1.002
23,00 33.90 001 133,01 1.002
24,00 33.82 .00 134,51 1.0802
25.00 33.76 1) 135.60 1.002
26.90 33.64 .00 13€.87 1.002
27.00 ) 33.61 201 137.03 1.002
28.00 : 33.60 +201 130,68 1,002
29,00 33.52 .aot 139.44 1.002
30.00 33.49 001 149,16 1.802
31.00 33.50 o 140,89 1.002
32,00 33.42 .91 141,37 1.892
33.00 33.45 1) 141,91 1.e82
34,02 33.44 . 001 142,44 1,082
35.00 33.37 .o 142.87 1.002
36.00 33.38 <001 143.30 1.082
37.00 33.43 Q01 143,73 1.002
. 38.00 33.36 N[ 144,09 1.082
39.00 33.36 .00 144,44 1.002
40.09 33.33 .00 144,77 1,002
. 41.99 33.27 N[} 145,85 1.




e CRYOGENIC COOLER DATA

COOLER: CTI C7175-1 DATE: 18 FEB 88 14:39
VOLTAGE: 117 ENG6R: HLD
AMBIENT: PROG: CATP+ 1.2

TEST: BASELINE TEST FOLLOWING RELIABILITY YEST

- —— - -~ - - - - - e s D A B D R D s e i T S . - Y . " > o >

g TIME POWER CURRENT KELVIN LOAD

o 0.00 87.36 . 081 297.58 e.000
o 1.00 35.00 .20 277.43 ©.000
2.00 36.61 . 00! 252.59 0.000

3.00 37,11 .01 228.05 ¢.000

4,00 37.64 . 081 205,73 0.000

5.90 38.24 .00 185.17 ?.000

§.00 38.87 . 001 166.63 2.200

7,00 39.64 . 091 149,39 9.000

8.00 40.43 .09 133,83 0.000

9.00 41.18 .01 119.83 0.000

12.00 42,05 .01 187.56 ©.000

19,72 42.66 .01 99, 86 2.030

11.00 42.87 .01 95.62 0.000

12,00 43.82 . 081 87.49 0.000

12,97 44.50 .01 79,32 9.000

13.00 45.1§ .01 73.33 2.000

14,09 45.54 . 091 68.97 0.080

15,00 45.81 .01 65.68 9.000

16,00 46.05 .00 §3.31 0.000

17.00 45.22 .01 62.24 0.200

18,00 6.37 .91 61.34 2.000

19,00 46.44 .ee! 60.64 0.900

20.00 46.52 091 69.18 0.08e

30.00 43,63 .01 94,68 . 936

49,00 43,46 . 091 66.81 .998
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NVEOL CRYOGENIC COQLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI C7175-1 DATE: 18 FEB 88 t4:40
VOLTAGE: 117 EN6R: HLD
AMBIENT: PROG: CATP+ 1.0

TEST: BASELINE TEST FOLLOWING RELIABILITY TEST

e D - T P T T D D S G T T P T W A W - W - — ¢ A AR M o - . S D D = S - - - - -

TIME POWER CURRENT KELVIN LOAD
0.00 87.36 .00} 297.58 0.000
.00 36.00 .00 277.42 e.000
2.00 36.61 .01 252.58 2.000
3.00 37.11 Q01 228.08 0.000
4.00 37.64 .001 205.73 0.000
5.00 38.24 .001 185.17 9.000
6.00 38.87 081 166.63 9.000
7.00 39.64 00! 143,30 0.000
8.00 40.43 09! 133.83 0.002
9.00 41,18 001 119,83 0.000
10.00 42.05 001 1087.56 0.000
10.79 42.66 .o 99.96 0.0090
11.09 42.87 .01 96.62 0.000
12.00 43.82 N 87.4@ 0.000
12.97 44.50 .00 79.32 0.000
13.60 45.15 00! 73.33 @.000
14,00 45.54 .00 68.97 0.0
15.00 45.81 N1} 65.89 Q.000
16.00 46.05 001 63.31 2.000
17.0@ 46.22 N1} 62.24 Q.00
18.29 46.37 LN 61.34 0.200
19.09 46 . 44 o 60.64 0.8
20.00 465.52 .09 60.19 Q.02
21.00 46.64 N1 59.90 0.000
22.00 44,96 A 69.17 996
23.00 4.47 .o 74.59 .998
24,00 44.19 .00 77.78 996
25.09 44,86 e 79.86 . 996
26.09 43.86 .o 81,43 998
27.80 431.8 o 82.59 . 998
28.00 43.78 .80 83,47 . 996
29.0 43.69 00! 84.12 996
39.00 43.83 N 84.86 998
31.00 43.97 29! 85.28 936
32.09 43.62 -1} 85.69 . 998
33.00 43.54 .00 85.93 996
34.00 43.59 .99t 06.18 .99%
35.00 43.60 e 85.37 .996
36.00 - 43.51 N4 66.5 .996
7.0 43.58 .21 86.62 996
3B.8d 43.52 N4 86.70 996
39.0 43.53 801 88.77 .99
49,00 43.46 .30 86.81 .99%
4.0 43.38 20 86.68 .99

e Ll 2l s Tl Tl e e vy Y YT g 2 -y - -0 - SHesasaaa




NVEUL CRYDGENIC COOLFR | AR
CRYOGENIC COOLER DATA

COOLER: CTI 7171 DATE: 25 FEB 88 25:11:55
VOLTAGE: 117 ENGR: R.N. SAMUELS

TEST: ADD'L 12 HR RUN TO OBTAIN 18@@ HRS TOTAL RUN TIME

-y 5 o o o o o o D o G et A B A D A ik A e 4 D A S W TP P (I8 B e S S Rl S M A D A s e s o P e S W T S A L s e e o S AR W S S e T S

ELAPSED COOLER
TIME POWER FINEER HEAT
TEMP  LOAD

(W) (K) (W)

—— o - - — - > T D A D A A T N e Ry VD s el S D St D O S o S T A A A S S P S Y T S e o e O VE Y . S e e 8 A AP o e o T o S

90:09:080 0.00 285.75 0.09
@:0:0 85.989 295.49 0.00
9:18:18 43.38 100.04 0.006
9:12:37 46.24 80.05 0.0
9:14:56 48.48 66.22 0.0
0:29:55 46.40 79.81 .88
W:44:56 45.74 79.94 .88
A:R9:56 45.9¢ 79.97 .88
L114:56 45,69 79.97 .88
L179:86 45.40 90.01 .88
to44:88 45,55 80.17 .88
G985 45,61 ge.13 .88
2:14:96 45.56 R@P.13 .88
2:29:587 45.51 80.88 .38
2:44:56 45.42 80.05 .88
2:59:56 45.42 §0.01 .B8
3:14:85 45.41 79,90 .88
%:29:67 45.42 79.9¢ .88
3:44:97 45.33 79.94¢ .88
R:89:67 45.36 8¢.0! .88
L214:56 45,24 89.01 .88

£:79:56 45,29 79.97 .88
1:44:56 45.29 79.86 .88
€:89:67 45,25 79.9¢@ .88
C:taih6  45.17 79.82 .88
€:79:88 45,26 79.82 .88
Ci44:56 45.29 79.86 .88
§:59:56 45.39 80.05 .38
G:14:56 45.50 80.28 .88
§:29:56 45.47 86.47 .88
B:44:95 45.688 080.43 .88
§:59:65 45,48 680.36 .83
7:14:56 45,45 80.57 .88
7:29:568 45.36 ¢©0.67 .88
T:44:56 AS5.45 080.83 .88
7:59:85 45.34 60.70 .88
f:14:56 45,26 ©6.59 .80
8:29:85 45,27 90.38 .88
B8:44:86 45,22 80.83 .88
8:59:668 45.21 986.58 .98
9:14:56 45,19 88.63 .88

129:87 45,19 88.5¢ .88
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9159158

\Q:

14:56

19:29:56

\3:
191t
u
1§
19
u
\2:
1?2
12
12
\3:
13
13
13
14:
142
14:
\4:
\5:
\8:
15:
\G:
\6
(R
6
6
17
17
17
A\
1R
\8:
18
18:
19
19:
19
19:

44:57
89:56

114:56
129:56
144:56
155:66

14:56

129:56
144356

53:56
14:56
29:56
44:57
59:56
{4156
28:56
44:56
59:56
14:58
29:56
44155
59:58
14:56
29:87
44:56
59:56
14:55
29:86
44:56
59:56
14:56
29:56
44:58
89:57
14:87
29:56
44:56
©8:56

45.23
45.24
45.34
45.20
45.18
45,14
45.21
45. 11
45,93
45,14
45,10
44.99
45.97
45,02
45.08
45.08
45.03
45,02
45.02
44 .84
44,97
44.75
44,80
44.78
44,72
44,66
44.76
44.78
44.76
44,67
44.568
44.78
44,71
44.78
44.7%
44.74
44,72
44,70
44,72
44.69
44,62

8@.63
80.59
80.51
8e.51
80.47
80.47
80.51
80.43
80.47
80.20
80.36
80.40
80.47
80.42
80.43
80.51
80.51
80.47
80.40
80.47
80.40
80.36
80.32
80.48
80.43
80.43
80.47
80.47
80.47
80.55
80.59
80.55
80.51
80.55
80.47
80.55
80.59
80.51
80.51
80.55
80.63

.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.88
.68
.88
.88
.88
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NUFQL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: CTI ! DATE: 26 FEB 88 15:28
VOLTABE: 117 ENBR: R.N. SAMUELS
ANBIENT: PROG: CATP+ 1.0

TEST: POST RELIABILITY BASELINE

oo e i oy s S T W W W ) i T S e Y o S W A S D S P ot AR WA CH S At TR S A 4Dl S A i Y b o oy W T A S it W e o o VA P A AP - -

TIME POWER CURRENT KELVIN LOAD
0.00 85.95 .001 295.61 0.0600
1.00 36.06 001 277.738 0.000
2.00 35.34 . 001 2583.11 0.000
3.00 36.36 00! 228.70 2.000
4.00 36.686 001 206.01 0.000
S.00 37.44 . 001 185.10 ¢.000
6.00 38.48 001 165.93 0.000
7.00 39.24 . 001 148,09 ¢.000
8.00 40.02 . 001 131.80 2.000
9,00 41,27 .08 116.86 9.000
19.00 42,52 . 001 103.52 0.000
10.37 42.89 .00t 99,71 e.000
11.00 43.63 .001 93.60 ¢.000
12.00 44,33 N , 86.589 0.000
12.90 45,58 .001 80.901 0.000
13.00 45,77 . 001 79.186 0.000
14,00 46.51 . 001 73.36 2.000
15.00 46,72 201 69.05 @.000
16.00 47,40 .001 65.96 0.000
17.00 47.77 001 83.76 @.000
18.00 48.23 .001 62.36 9.000
19,00 48.03 . 801 61.38 0.800
20.00 48.68 .00t 60.76 0.000
30.00 45,34 .801 83.24 911
40.00 45.24 .01 84,75 a1
AN S ErAEEAS RN RS SNANSEERAEESSNSSENSNSESNEAENNNESESENSNCAIESESSERANAREEEEENS N
300 COOLDOKN & POWER 70
2 298 )
= 260 H lea
> 248 ;\ ] <
Q 22@ 1 ] o
< 208 'l. /__-__.._.__...\ — — __j $@ %
£ 100 ~ D P
3 ~
B 148}~ 1 &
5 128 }‘ i30 :
u 192} b @
¢ sof : I
H et 120
@ | ]
208 9 1@ 19 a8 23 3e 33 Qala
TIME (Min)
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NVEOL CRYOGENIC COOLER LAB

CRYOSENIC COOLER DATA

COQLER: CTI 71T DATE: 26 FEB 88 15:34
VOLTAGE: 117 ENGR: R.N. SAMUELS
AMBIENT: PROG: CATP+ 1.0

TEST: POST RELIABILITY BASELIME

e e il e e s ot S L e S T S S T o R D g o T o o i A ol i 2l S o "0 P LD o A e T ok M P Y S S e S S S . e 905 St S e e e

TIME POWER CURRENT KELVIN LOAD
0.00 85.85 .081 285.61 0.000
1.00 36.06 .001 277.78 ¢.00e
2.00 35.34 .00t 253.11 0.000
3.00 36.36 . 001 228.79 ¢.000
4.00 36.66 . 001 206.01 2.000
5.00 37.44 .01 185,10 2.000
6.00 38.48 .0d1 165.93 2.000
7.00 39.24 . 001 148,08 9.000
g.00 40.02 .08 131.80 0.9000
9.00 41.27 .01 116.86 0.000
10.00 42.52 .o 193.52 2.000
1@¢.37 42.88 .00 99.71 0.020
11.00 43,83 .00t 93.60 0.000
12.00 44,33 . 801 86.59 @.200
12.90 45.58 001 80.01 0.000
13,00 45.77 o1 79.18 0.00¢0
14.00 48.51 <001 73.36 0.000
15.00 46.72 . 001 69.05 0.000
16,00 47,40 .01 65.86 0.000
17.00 47.77 . 001 83.78 0.000
18.00 48,23 001 82.36 0.000
19.00 48.03 201 61.38 ¢.000
20.00 48,68 . 001 60.76 0.000
21.00 48.60 . 201 6@.43 0.000
22.00 45.87 . 00! 68.48 911
23.00 45.84 001 73.83 On
24,00 45.14 . 001 76.97 A1
25.00 45.68 . 061 79.05 .81
26.00 45,72 001 80.43 91t
27.00 45.25 .00 81.43 1R
28,00 45.54 . 001 82.20 an
29.00 45.25 0o 82.82 52N
30.00 45,34 .00 83.24 St
31.00 44,99 . 001 83.62 SN
32.00 45,36 .00t 83.93 A1
33.00 45.14 001 84,12 A1
34,00 45,31 .201 84.24 911
35.00 44.89 001 84.35 51N
36.00 45.16 N1 84.64 AN
37.00 45.19 <001 84.71 911
38.00 45.27 001 84.71 91t
39.00 45,02 001 84,75 911
. 49.00 45.24 .00t 84.75 S 1N
41.00 44.99 .01 84.75 9N
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4 253.113944196
3 228.698663173
4 206.009176436
5 185.100622254
6 165.932632238
7 148.087553484
8 131.796162598
5 116.857289896
10 183.524806406
19.3666666667 899.706670@8152

(B 93.6046194656
12 86.5873022716
12.9 80.0122564359
13 79.16833311002
14 73.3648598741
18 69.0511518845
16 65.9550753007
17 §3.7577528

18 62.362862

19 61.3782332

20 60.7628402

21 50.4346306

22 68.4778043689
23 73.8256846855
24 76.9727045644
25 79.0480349878
26 80.434679¢88

27 81.4331326293
28 82.2011738149
29 82.8156067635
30 83.2380294156
3 83.6220500064
32 83.9292664826
33 84.1212767791
34 84.2364829569
35 84.3516891348
36 84.65400886

37 84.7135683612
38 84.7135683612
39 84.7503062418
49 84.7503082418
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APPENDIX E
MILITARY SPECIFICATIONS




R AN AL AW 1. ¥

6 March 1986
SUPERSEDING

MIL-C-4917SA(ER)
11 June 1982

MILITARY SPECIFICATION

COOLER, CRYOGENIC, MECHANICAL HD-10338/UA and HD-1033C/VUA

This specification s approved for use by USACECOM, Department of the
Army and is available for use by ali Departments and Agencies of the

Department of Defense.

1. SCOPE

1.1 Scope. This specification covers one type of common module with 2
intorchangoqblo models; Cooler, Cryogenic, Mechanical! HD=-10338/UA and HD=-1033C/VA,

2. APPLICABLE DOCUMENTS

2.1 Government documents.

The following documeants of the issue in effect on

date of invitation for bids or request for proposal form a part of this specifi-
cation to the extent specified herein. In the event of a conflict betweaen the
document referanced herein and the contsnts of this specification, the contents of
this specification shall ba considered a superceding requirement.

SPECIFICATIONS
MILITARY

MIL-P=116
MiL-P-11268

MIL-E=55585
STANDARDS
MILITARY
MIL-STD=105
MILeSTD=252

MIL=STD-4Sk
RIL=-STD-704

Preservation-Packaging, Methods of

Parts, Materials, and Processes Used in
Electronic Equipment

Electronic Equipment and Parts, Packaging of

Sampling Procedures and Tables for
Inspection by Attridutes

Classification of Visual and Mechanical
Defects for Equipment, E£lectronic, Wired,
and Other Devices

Standard General Requirements for
Electronic Equipment

Electrical Power, Aircraft Characteristics
and Utilization of

Beneficial commants (recommendations,

additions, deletions) and any pertinent data

which may be of use in improving this document should De addressed to: NQ, USA
Communications = Electronics Command and Fort Monmouth, ATTN: ANMSEL-ED-TO, Fort

Monmouth, NJ 07703 by usin
mant Proposal (00 Form 1426

the self-addressed Standardization Document improve-
aggonrlng at tha end of this document of by letter.
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AIL=L=RJ1/08 LR/

MIL-$TD-726 Packaging Requirement Codes
MIL-5TD-810 - Environmenta! Test Hethods

DRAW INGS
USA ELECTRONICS R$D COMMAND

SM=0-969477 - Cooler, Crycgenic, Mechanical HO-10338/UA
SM=D-971500 - Cooler, Cryogenic, Mechanical HD-1033C/UA
54490-5004372 - Cryogenic Heat Load Assembly (1 Watt Integral)

(Copies of specifications, standards, drawings and publications required by
contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer,)

2.2 0Other publications. The following documents form a part of this specifi-
cation to the extent specified herein. Unless otherwise indicated the issue in
effect on the date of invitation for bids or request for proposal shall apply.

ANS1 S1.11-1971 - Specification for Octave, Half-Octave,
and Third-Octave Band Filter Sats

(Application for copies of ANS| standards should ba addressed to the American
National Standards Institute, Inc., 1430 Broadway, New York, NY 10018.)

3. REQUIREMENTS

3.1 Description. The Cooler, Cryogenic, Mechanical HD-10338/UA and HD=1033C/VUA,
referred to herein as the cooler, is a closed-cycle refrigerator for cooling the
infrared detector and interfacing with the Dewar of the infrared detector-Dewar
package in an infrared system. The two models differ In their internal
configuracion but are identical in performance and external configuration. In
system usagy they are completely interchangeable.

3.2 Construction. The cooler shall be constructed in accordance with SM=0-969477
or SM=D=371500 and as specified herein.

J.2.1 Veight. The weight of the cooler shall be 3.7, (0.1, -0,2) pounds.

J.3 First article. The contrector shall furnish first article assemblies in
accordance wit i

3.4 Hntnrials, parts, and processes. Materials, parts, and processes shall be as

specified herein and as shown on the applicable drawings. Materials, parts, and
processes not specified shall be salected by the contractor in accordance with MiL-
P'sta.

3.5 Components. The coolar shal! consist of an ac motor-driven, helium-filled
compressor with a coldf inger.

3.6 Performance characteristics. The cooler shall mest the performance charac-
teristics specified harein when adequate heat sinking or convective coeling is
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provided to ensurs that any point on the cooler cylinder head shal! fall within 50¢
to 159C above ambient air temperature.

3.8.1 Cooling capacity. The cooler with thermal load (copper mass) shall provide
the minimun refrigeration capacity at 80 K maximum as shown in figure 1, curve A,

3.6.2 Cooldown time. The cooldown time to reach a cold tip temperature of 80 X
from ambient with a 1440, (+25, -0) joule copper thermal mass (1AW Drawing 54490-
5004372) (from 300 X to 80 K) shall be in accordance with figure 2.

3.6,3 Input power. The total input power to the cocler shall not exceed that
shown in Figure 3 with 1440, (+25, -0) joule thermal mass after cold tip temperature
has stabilized with the heat load shown in figure 1, curve A, The input voltage
shall be 117, +2 volts alternating current (VAC), 400, +20 hertz (Hz) power source.

3.6.4 Acoustic noise. The cooler noise amission shall not be more than the
values listed below, when measured at a distance of 3 feet.

Sound pressure valuss

Center frequency Octave band Maxzimum sound pressure level (d8),

{Hz) (Hz) reference 0.0002 microbar

128 87-178 45

250 175-350 45

500 350-700 48

1000 7001400 55
2000 1400-2800 60
4000 2800-5600 65
8000 5600-11200 65

BéB.S Leak rate. The leak rate of the cooler shall not be greater than 2.5 x
cubic centimeters per second (cc/sac) helium equivalent at an ambient
temperature of +239C, +30C,

3.6,6 Vibration output. The maximum amplitude, at the ambient temperature of
+239C, +50C, of the vibrational force induced by the cooler at a fiequency of
26,44 Hz or any of the next eight harmonics along the compressor piston and
coldfinger axes shall not exceed 0.35 pound (semi-ampiitude) and shall not exceed
0.5 pound (semi-amplitude) along the motor axis. The maximum amp!litude of the
torque induced by the cooler about the motor, piston and coldfinger axes at 26, 3#
HZ or any of the next eight harmonics shall not exceed:

a. 4.0 in-oz (semi-amplitude) compressor piston axis
b. 4.0 in-0oz (semi-amplitude) co'<finger axis
¢. 15,0 in-oz (semi-amplitude) motor axis.

3.6.7 Restart. The cooler shall restart after having cooled to the operating
temperature of at least 80K at any ambient from - S4C to + 71C.

3.7 Environmental conditions.
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MIL-C-491758(CR)

3.7.1 Temperature shock. The cooler shall not be damaged (see 6.3.1) by sudden
changes in temperaturs between -629C and +950C,

3.7.2 High temperaturs. The cooier shall not be damaged by storage to +950¢ or
. operation up to +710C,

3.7.3 Low temperature. The cooler shall not be damaged by operation to -540¢C
or storage to -629C,

3.7.4 Shock. The cooler shall not be damaged by high intensity shocks of 100
g's peak amplitude with 11 milliseconds duration and by bench handling tests.

3.7.5 Vibration. The cooler shall not be damaged by vibration over a frequency
spectrum at the specified g levels and amplitudes shown in figure &,

3.8 Burn-in. Each cooler delivered shall have accumulated a minimum of 12
heurs burn-in over the temperature profile in accordance with figure 5.

3.9 Reliability. The cooler shall have a lower mean-time-to failure (MTTF) of
at least 1,000 hours.

3.10 Treatment. Unless otherwise specified, the cooler and its components and
parts shall be cleaned and treated in accordance with the applicable drawing.

3.11 Nameplates and product marking. Unless otherwise specified, the cooler,
parts, components, subassemblies, and assemblies thereof shall be marked for
identification and reference designation markings in accordance with the
applicable drawing.

3.12 Norkmanship. Workmanship shall be in accordance with MIL-STD-454,
Requirement 9.

4, QUAL!TY ASSURANCE PRQVISIONS

4.1 Responsidblity for inspection, Unless otherwise specified in the contract,
the contracter is responsible for the performance of all inspection requirements
as specified herein., Except as otherwise specified in the contract, the cone
tractor may use his own or any other facilities suitable for the performance of
the inspection requirements specified herein, unless disapproved by the
Govarnment. The Govarnment reserves the right to perform any of the inspections
sat forth in the specification where such inspections are deemad necessary to
assure supplies and services conform to prescribed requirements.

4.2 Classification of inspections. Inspections shall be classified as follows:

a. First article inspection (see 4.3).
b. Quality conformance inspection (see 4.5).
c. Inspaction of packaging (see 4.10),

4.3 First article inspection. Unless otherwise specified in the contrsct, the
first articie inspaction shail be performed by the contractor.
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k.3.1 (nspections. A}l materials, parts, processes and assemblies shall be
examined for conformance to the applicable specification or drawing. inspections
shall be made using MIL-$TD-105, General Inspection Lavel !! with 4 2.5 percent
AQL for mechanical and a 4 percent AQL for visual inspection, except as noted in
table .

TABLE I, inspections,

Inspection Requirement Percent Requirement

Inspection
AQL paragraph criteria
Any part or component
missing or damaged 2.5 3.2, 3.4 MIL-STD=-252
Weight not as specifled 2.5 3.2 MiL-5TD-252
Treatment not as specified 2.5 1/ 3.10
Marking not as specified 2.5 3.1
Workmanship not as specified 2.5 3.12 MIL-STD-454
Dimensions not as specified 3.2 SH-0-969477
or
SM-0-971500

17 MIL-STD-105, Inspection Level S-3 or objective quality evidence.

4.3.2 Test. Upon successful completion of the inspections specified in b.3.1,
four first article coolers shall be subjected to reliability testing and 2 first
article coolers shall be subjected to all other tests !isted in table (1. Tests

may he conducted in any order. Failure of any test shall constitute first article
failure.

4.3.3 Disposition of first article samples. First article samples shal!l not be
considerad as part of the procurement quantities (sae 6.2.f).

TABLE Il. First article inspection,

Requirement Test

Inspection paragraph paragraph
Cooling capacity 3.6 4.5,1
Cooldown time 1.6.2 b,6.2
Input power 31.6.3 4.6.3
Acoustic noise 3.6.4 4.6.4
Leak rate 3.6.5 b.6.5
Vidration output 3.6.6 4.6.6
Restart 3.6.7 4,6.7
Temperature shock 3.7.1 4.7
High temperature 3.7.2 67,2
Low temperaturs 3.7.3 8.7.3
Shock 3.7.4 b.7.4
Vidration 3.7.8 h.7.5
Reliability 3.9 4.9
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b.b Inspection procedures for quality assurance provisions. Unless otherwise
specified herein, the cooler shall be operated at an ambient temperature of +230C,
+#50C. Adequate heat sinking or convective cooling shall be provided to ensure
that any peint on the coeler cylinder head shall fall within 50C to 150¢C sbove
ambient air temperature (see 3.6).

4.5 Quality conformance inspection,

k.5.1 Inspection. Inspection shal! be as specified in 4.3.1.
4.5.2 Tasts.

4.,5.2.1, Burn-in, Burn~in shall be in accordance with 4.8 and shall be
performed upon each cooler that has passed the inspection of 4.5.1,

4.5.2.2 Group A inspection. Group A inspection shall be conducted on ail
coolers which have completed burn-in specified in 4,5.2.1. Group A tests !isted
in table 11| may be performed in any order unless otherwise specified. Failure of
any test shal! be cause for rejection of that unit,

TABLE i1l. Group A inspection.

Requi rement T Test
Inspection paragraph paragraph
Cooling capacity 3.6.1 4,6.1
input power , 3.6.3 4.6.3
Leak rate 3.6.5 4.6.5
Restart 3.6.7 h.6.7

4.5.2.3 Group B inspection, Not required.

4,.5.2,4 Group C inspection. Group C inspactions shal! be conducted on coclers
salected from units which have passed the tests in 4.5.2.2 (see 6.2.h). The
sample(s) shall be tested in accordance with the inspections !isted in table IV,
Samples shall be selected in accordance with 4.5.2.4,1. Group C tests listed In
table IV may be performed in any order.

4.5.2.6,1 Sampling for group C Inspection., Group C samples shail be selected
as follows:

Nonthly Number of sample
lot size units monthly
1-99 i
100-299 3
300499 5
500-999 7

1000 or more 10
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TABLE IV. Group C inspection.

“Requirement Yast
Inspection paragraph paragraph
Acoustic noise 3.6.4 4.6.3
Vibration output 3.6.6 4.6.6
Temperature shock 3.7 b.7.1
High temperature 3.7.2 §.7.2
Low temperature 3.7.3 4.7.3

4.5.204.2 "Group C failures. Actions required relative to group C failures
shall be specified in the contract (see 6.2.c.(2)).

5,5.2.4.3 Disposition of group C samples. Group C samples shall be accepted on
contract subsequent to tha tests of table IiI,

4.5.2.5 Group D Inspection. Group D inspections shall ba conducted on coolers
selected from units which have passed the tasts in 4.5.2.2, The samples shall bae
tested in accordance with 4.9,

4.5.2.5.1 Sampling for Group D inspection., The rel iadbility acceptance test
sample size shall be & units. The sample shall be randomly selectad from units
produced during the sampling period. The freguency of the teast shall de a3

follows:
Monthly Frequency of
Lot Size froup D !Inspection
1-9 None
10-49 Annual
€0 or more Semiannyal

“,5.2.5.2 Group D Failures. Actions required relative o qroup & failyres
shail be specified in the contract {see 6.2.¢.{3)).

4.5.2.5.3 Disposition of Group 0 Samples. Group O samplas shail not be
considered as part of the procurament quantities {sse 8.1.%),

4.6 Test methods.

4.6.1 Cooling capscity, The cooling capacity shall da messured by attaching to
the cooler a teat Dewsr and coldstation. The heat load shall be applied 30
minutes after achieving cooldewn., Capscity shali De measured not less then 20
minutes later. The tests of paragraphs 4.6.1, 4,6.2 end 4.6.) shall de performed
using test equipment consisting of the following items to maasure cooldown and
refrigeration capacity:

1. Test dewar

2. Coldstation
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3. Appropriate power 3upplies and meters
b, High vacuum source

3. The test dewar shai! be made of either brass or aluminum with a
highly polished surface finish of at least an § RMS. The test
dewar in conjunction with the high vacuum source shall enciose
the coldfinger and coldstation in a vacuum of 1x10=5torr or
lower.

b. The 1440 joule coldstation shall consist of the following
elamants as defined on drawing 5490 5004372: <opper block,
temparaturs sensor, resistor, thermally conductive epoxy and a
clamp screw.

¢. The coldstation assembly will have the following characteristics:

1. The temarature sensor and resistor will be donded to tha copper
block with the thermally conductive epoxy.

2. The thermal energy which must be removed when tooling the coidstation
from 300 K to 80 K shall bda 1440, (+25, -0) joules. The mass of the
coldstation shall de adjusted unti! it maets this requirement.

3. The resistor in the coldstation shall have a voltage applied to
cbtain a 1000, (+20, -0) ow thermal load. The applied voltage shall
be such that the product of the voltage and the currant of the
resistor shall equal 1000, (20, -0) aw.

4. The resistor and temperature sensor shall be connected to & vacuum
fagdthru dy four teflon coated constantan wires, The wires shall De
less than 3ix inches 'n length and the resistance shall be less than
one percent of the value of the resistor in the coldstation,

5. The coldstation is clamped to the coldfinger. sufficiently tight to
effact jood heat transfer aithout damaging tna coldfinger,

6. Good thermal conductivity is assured by applying 2 setal oxide
impregnated tilicone thermal joint compound to the end of the
coldfinger thet is in contset with the coldstation.

7. A radistion shield shall not be used.
4.6.2 Cooldown time. Cooldown tima sha!l be measured using the test Dewsr and

che copper mass described in 4.6.1. Failure to meet fecuirements of 3.6.2 shall
constitute failure of this test.

4.6.3 Input power. Input power shall be measured when the cold tip temperature
has stadilized delow 80 K with heat iosd applied. Temperature stabilization has
occurred whan the output of the tesperature sensor dicde doss not change mWore thia
018 Vdc over a § minute period. Failure to meet requiremants of 3.6.) shall
constitute failure of this tast. : .
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6.4 Acoustic noise. The cooler shall be set up for operation in an ares
vhere the background noise level is at least 5 dB belcw the sound level to be
measured. The cooler shall bde operated and sound pressure Zeasurements made with
the cooler oriented in 4 positicns in the same plane with each position approxt-
zately 30 degrees apart. Measurements shall be made with an octave-band analyzer
with characteristics which comply with ANSI Specification 51.11.1871. Failure to
reet requirements of 3.6,.4 shall constitute failure of this test.

4.,6.5 Leak rate. The cooler shall be placed {n a Sell Jar or suitable fixtupre
sonnected to a helluw mass spectrometer. The bell jar or fixture shall be
evacuated to establish an {nside-cut test mode. Operating test shall not be
performed during leak rate test. The leakage rate shall be neasured at +236¢,
+5°C ambient. Failure to meet requirements of 3.6.5 shall comstitute failure of
this test.

4.6.6 Vibration output. The cooler shall be turned on for 15 minutes to allow
it to reach equilibrium temperature. The cooler shall be vertically suspanded
such that the fundamental frequency of the cooler is much higher than the natural
frequency of the suspension system. The static deflection of this arrangenent
shall be in excess of 6 inches and critical frequency (fon) of 1.3 Hz approxi-
natel”. The acceleration along each axis shall be obtained by attaching an accel-
erometer to the center of the piston and motor faces and to the unit centered on
the coldfinger axis. Moments around each axis shall be obtained by attaching two
asrelerometers (to the motor, piston face or coldfinger Jace) and coherently sub-

‘ting the two signals. This difference divided by the separation distance de-

an the accelerometers yields the angular acceleration. “oment of inertia shall
De obtained from the period of a bifilar pendulum containing the cooler. Peak
forces are derived from the expression F = MA, where F is the peak force., M {3
the cooler zass, and A i3 the measured acceleration at a given frequency. Peak
torque is derived from the expression T = I , where T {s the peak torque, I is
the moment of inertia about the principal axis, and {8 the measured angular ac-
celeration for the applicable axis at a given frequency. Failure to meet require-
nents of 3.6.6 shall constitute failure of this “es*.

4.0.7 3estar:. The cooler srall t~ operating at 30K or lass in a 23C + SC
ambient. The power switch shall be turned off and the cooler motor shall be at
rest. The power switch shall be turned on and the cooler must start within S
seconds. This test shall be repsated 2 total of twenty times. The cooler shall
also be tested at -58C and +71C using the above procedure during the high and low
tests of U.7. The restart test shall be performed after the cooldown and cooling
capacity tests., Failure to meet the requirement of 3.6.7 shall constitute failure
of this test.

4.7 Environmental tests. Unless ot ierwise specified, the environmental tests
shall be performed in accordance with MIL-STD-8§10. The operating tests required
before and after environmental tests shall be those specified in table III.
During 4.7.2 and 4.7.3, operating test 4.6.1, u4.6,2, 4.6.3 and 4.6.7 shall be
perforzed and must be successfully completed. Operating tests are not required
during 4.7.1, 4.7.4 and 4.7.5 except that the unit under test shall have power

‘lied during 4.7.4 (Procedure IV only) and 4.7.5.

+.7.1 Temperature shock. The cncler shall be tested in accordance with MIL-
STD-810, Method 503.1, Procedure I except that the temperature of step 2 shall be
=549C and the temparature of step ! and step 4 shall be +95°C. Failure to meet
requirements of 3.7.' shall constitute failure of this test.
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h.7.2 High temperature. The cooler shall be tested in accordance with MiL-5TD-
810, Mathod 501.1, Procedura | (see figure 6) except that the temperature of step

2 shall be #959C. The temperature of steps 4 and 5 shall be +719C. Failure to
meet requirements of 3.7.2 shall constitute failure of this test,

b.7.3 Low temperature. The cooler shall be tested in accordance with MIL-$TD-
810, Method 502.71, Procedure | (see figure 7) except that the storage temperature
of step 2 shall be -629C and low operating temperature of step & shall be -~54o¢.
Failure to meet requirements of 3.7.3 shall constitute failure of this test.

k.7.4 Shock. The cooler shall be tested in accordsnce with MIL-STD-810, Method
516.2, Procedure 1V, figure 516.2-1 (100 g's peak value at 1! milli-seconds
time duration) and Procedure V. Failure to meet requirements of 3.7.4 shall
constitute failure of this test,

k.7.5 Vibration, The cooler shall be tested in accordance with MIL-STD-8i0,
Method 513.2, Procedure Vil except that the curve shown in figure 4 of this
specification shall be used in lieu of the MIL-STD-810 curve. The sinuscidal
cycle time shall be 120 minutes per axis. The dwell time shall de 1/6 of the
cycling time at each resonance. Failure to meet requirements of 3.7.5 shall
constitute failure of this test.

4.8 Burn-in. Each cooler shall be subjected to a minimum of 12 hours burn=in
in accordance with figure 5. Failure of burn-in shall be defined as failure to
pass the inspections listed in table I!| after burn-in. Any unit which fails and
is repaired or is later aitered, repaired or reworked, shall be resubjected to
burn-in,

4.9 Rellability.

£.9.1 Reliability. The lower HTTF shall be demonstrated using 4 coolers in
accordance with the reliability test cycle shown in figure 8. Heat load, input
power, cold tip temperature and ambient temperature shall be monitored hourly,
Cocldown time shall be measured twice during each cycle of figure 8, at -329C and
+529C. The tests of paragraph 4.9.1.1 shall be performed at least once prior to
and once after the rajiability test., The results of all 4,3,1,1 tests shall be
used to determine the success or failure of the reliability test,

4.9.1.1 Failure definition. Failure shall be defined by any one of the four
criteria below:

a, Inability to cool at least 90% of heat l!ocad carrying capability in
accordance with figure 1, curve C at any ambient measured at 90 K
when measured at any point during the 40-hour reliability cycle.

b, Failure to cooldown to 30 K in 15 minutes.

¢. Fsilure to meet 55 watts input power when measured at any point
during the 40-hoyr reliability cycle.

d. Failure tc meet the leak rate requirement of 3.6.5.
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Should a failure occur in one of the four categories above, the hours sccumulated
since compistion of the previously successful test, shail aot be included in the
accept/reject decision.

4.9.1.2 Accept/Reject decision. The accept/reject decision shall be made by
the Government in accordance with the following definition. Four coolers shall bea
run until 4000 tota! '"on" hours have been accumulated. A cooler which experiences
a relevant failure as determined by the Government shall not be repaired and put
back into test. No single unit "on'' time shall be lass than § the average
operating time of all units on test and no single unit "on' time shall be greater
than 1.25 the average operating time of all units on test.

4,10 Inspection of packaging. Packaging shall be inspected in sccordance with
MiL-P-116 to determine complisnce with requirements of section §.

S. PACKAGING

S.1 Preservation. Preservation shall be as specified in MIL-5TD-726, coded as
follows:

5.1.1 Level A, 10-1-1-00-N5-X-ED~0-00-A,
§5.1.2 Level 8. 10-1-1-00-NS-X-ED-0-00-8.

5.28 Packing and marking. Pécking and marking shall be in accordance with MiL-
g-55585.

6. NOTES

6.1 Intended use, The cooler is intended for use in infrared systems.

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number, and date of this specification.
b. First article tests are required except for existing suppliers (6.3.2).

1. Time frame for submission of first article test reparts when first
article tests area required.

2. Time frame for approval of first article test reports when first
article tests are required.

¢. Production delivery schedule.
1. Defined in terms of monthly lots.
2. Actions required relative to group C failures.
3. Actions required ralative to group D failures,
d. Level A or !evsi B preservation and packaging (the coldfinger is

sxtremely delicate; packaging shall protect it from bending or
distortion)(see section 5).
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e. MIL-STD-810C shall be ussd for savironmental tests of 4.7,

¢, Delivar 2!l flrst article and Group D seamples to - Lommander, USACE(OM,
ATTN: AHSEL-NV~CN, Fort Beliveir, VA 22060,

g. Environments! pollution prevention messures ars cuntained in the
packaging material specifications referenced herein. Rafer to matarisl
specification o preparing activity for recommended disposability
methods,

h., Group C and Group D inspection sample size to be established based on
cumulative totals of conecurrent contracts.

i. Suppliers are those who are cuyrrently supplying equipment to this
specification with a minimum average monthily rate of 10 units per month =
over the most current 12 month period. If a supplier cannot maintain
the minimum monthly average, & first article test (less rejiability)
performed annually shall sustain the existing supplier’'s status when
performed on 3 units manufactured by the supplier explicitiy for this
test. Upon implementation of this spacification, suppliers who are
then supplying equipment to specification 82-28A050108, Cooler,
Cryogenic, Mechanical HD-1033/UA, HD-1033A/UA with minimum monthly

delivery rates specified above, shall be considsred as existing
suppliers.

6.3 Definitions,

6.3.1 Damage. Breakage, loosening, shifting, evidence of corrosion, or failure
of any finish, hardware, connection or component; and any degradation of cooler
performance to values less than specified herein.

6.3.2 Lower mean time to failure. The tarm 'Lower' is used to define that
value which |s the least operational capability and/or the maximum operating and
suppor . cost burden the army can tolerate and accept. This distinction is made to
aid the system designer is allocating reliability characteristics of the device.

6.4 Design note. Cooler input power will increase when tested with a .ewdr
(0.4 WHL) From 50 w to 53 w at 239C ambient temperature and from 55 w to 60 w at
719C ambient temperature.

CUSTODIAN: PREPARING ACTIVITY:
Army CR Army CK

Project 5855-A271!
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12 ACCEPTANCE RANGE

CURVE A

1.0

CURVE C

HET REFRIGERATION AT 80K MAXIMUM (WATTS)

! R ]

40 52 60 71 80

AMBIENT TEMPERATURE (°C)

Figure 1. Cooling Capacity
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Figure 2. Cool Down Curve
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55 WATTS - — —
- UNACCEPTABLE
50 WATTS
& L |
3
a ACCEPTABLE
5
Q.
= I
/1
~54°C 23°C 71°C
TEMPERATURE

Figure 3. Input Power with Heat Load Applied
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+60°C --rreiinnniannne (4 HOURS)

23°C ___.___/ (2 HOURS)
* (2 HOURS) /_____
T, L o SO

(4 HOURS)

1. CHAMBER TEMPERATURE EXTREMES SHALL NOT VARY MORE
THAN 5°C PER HOUR.

2. RATE OF CHAMBER TEMPERATURE CHANGE SHALL AVERAGE
LESS THAN 5°C PER MINUTE.

3. UNIT OPERATES THROUGH FULL CYCLE.

Figure 5. Burn-In
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l—48|-ms —I

+95°C S S

+71°C

+23°C @

GROUP A TESTS (TABLE lll) ARE CONDUCTED AT THESE POINTS.

COLDFINGER TEMPERATURE WITH 0.5 WATT APPLIED HEAT LOAD
MONITORED AT THIS POINT %0 VERIFY ABILITY OF COOLER TO
MAINTAIN 80K TEMPERATURE.

Figure 6. High Temperature Test Profile
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-62°C

— e —|

GROUP A TESTS (TABLE ill) ARE CONDUCTED AT THESE POINTS.

COLDFINGER TEMPERATURE WITH 0.8 WATT APPLIED HEAT LOAD
MONITORED AT THIS POINT TO VERIFY ABILITY OF COOLER TO
MAINTAIN 80K TEMPERATURE.

Figure 7. Low Temperature Test Profile
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